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Tutor's Guide: 


BEING 


A Complete Syſtem | of AnTHMLTICs 


Wir n - 


Various Branches | in the MATHEMATICS: 


In SIX PARTS. 
IZ. 


1. Ae in whole Numbers; 
wherein are given the moſt uſe- 
ful Rules, and to each a great 
Variety of Queſtions that are 
both nſeful and entertain: nz 

II. Vulgar Fractions, in all theis 
Parts, which are treated with 


great Plainneſs and Perſpicuity, 


to which are added a Collection 


of Queſtions for the greater 


Trial of this moſt excellent 
Part of Arithmetic. 

III. Decimal Fractions, with the 
Extraction of Roots of different 
Powers after a Plain and familar 
Minner; to which are added, 


Rules, Theorems and Tables, | 


for the eaſy Calculation of In- 
tereſt and Annu:cies, &c, 

TV. Menſuration of both Super- 
ſicies and Solids, wherein are 
all the moſt uſeful Problems 


with their Cuts, andere applied 


do meaſuring Artificers Work, 


| 


, 


: 


Land, Timber, Calks; Ke. witk 
a Collection of Queſtions for 
Exerciſe. To which is added, 
the Specific Grayity of Metals, 
&c.. with a Table and Rules 
and proper Examples to each, 


] V. Chronolagy, or the Method of 


finding the ſeveral Cycles, 
f 6 Moveable Feaſts, Time 
0 


high Water, &c. with a | 


Collection of Queſtions relati 
to Hiftory 3 likewiſe all the 
moſt uſeful Examples on to: 
the Globes, relative to 
Sun, Meom Planets, Stars and. 
Comets. 

VI. Algebra, or Arithmetie in 
Species; whe.ein the Method 
of raiſing and reſolving Equa- 
tions is rendered as eaſy as 
needful for a Book of this 
Kind, and illuftrated with Va- 
riety of Examples and Numeri- 
cal Queſtions, 


The whole being deſigned for the uſe of Schools, as a QuesTION 
Book, or a REMEMBRANCE? and INS TRV TO, to ſuch who 
have ſome Knowledge of Figures, and is adapted for the Uſe of 
the Gentleman and Scholar as well as for the Man of Bufineſs, 


And is recommended by SAMCEL CLARK, Teacher of the Mathematics, 
and Une eminent Mathematicians 420 School W 


By CHA RLES VY SE, Teacher of the Mathematics 


And Mafter of the — 
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EARS HEN we conſider the utility of 
I W , ARITHMETIC, and that almoſt all 
IR * Mercantile Affairs, Arts and Sciences, 

g do abſolutely depend thereon, we need 
not be ſurpriſed that ſo many Efforts have ben 
made to bring this uſeful Branch ef Learning: 
to the utmoſt degree of Perfection: but not- 
withſtanding the extenſiveneſs of the Subject 
does in ſome Meaſure defeat their Attempts . 
yet upon account of its real Value and Uſe, it. 
certainly merits all the Study and Pains that cans 
be beſtowed upon it. 

In the following. Pages I have a the 

| Nefinitions and Rules, in as brief and canciſe a 

anner as I poſſibly could, ſo as to make them 

A. 2 generals; 


En, E FAC 


more familiar to the Pupil have, where neceſ- 

fary, given the Work at large to the firſt Exam- 

. WT 
The ſeveral Rules follow in the ſame Order as 


the firſt, contains the firſt' four Rules, viz. 
Addition, Subtraction, Multiplication and Di- 
viſion in Integers and Reduction, both aſcend- 
ing and deſcending, with the Tables of Money, 
Weights, Meaſures, &c. which is certainly what 
the Pupil ſhould be firſt acquainted with, be- 
fore he proceeds to the Uſe of thoſe Rules, in 
Compound Numbers. 


ſame Order, in which they are taught in Schools; 
but I apprehend the moſt expeditious Way is 
for the Pupil to learn as far as the Rule of Three, 
then Vulgar and Decimal Fractions, the Ex- 
traction of Square and Cube Roots, after which 
he may be let into a larger Field, whereby he 
 _ will become more able to judge for himſelf and 
(with a little Aſſiſtance from the Maſter to go 
through any Rule to his own Satisfaction 
f and Teacher's Honour. But in Schools the 
} Maſter very ſeldom either knows the Buſineſs 
; for which his Scholars are deſigned, or the length 
þ of Time they are to continue at School, he is 


egcanal - 


general; and in order to render thoſe Rules 


ſpecified in the Table of Contents: Thus, Book 


In Book the Second, the Rules follow in the 


therefore obliged to purſue the old beaten Path, Y 
and learn them firſt what is not perhaps the moſt Þ 
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PREFACE il 

Ta this Work, amongſt ſeveral hundred Queſ- 
Zons, are all thoſe moſt excellent ones of the 
late MaR TIN CLare's, ranged according to the 
ſeveral Rules to which they appertain, a thing: 
' wiſhed for by School Maſters and Teachers: in: 
| general. ain "OATS. BY n 118 8 


pretend not to boaſt of new Diſcoveries, But: 
flatter myſelf, I have ſclected every necefſary' 
and uſeful Rule or Propoſition for obtaining a: 
' thorough Knowledge in thoſe Sciences which de- 
ptnd upon Arithmetic ;z-and have given a'great: 
Variety of ſuck Queſtions as will enable the: 
Tutor to ſupply his Pupils with thoſe that may 
be moſt conducive to the. Station of Life forc 
which he may be deſigned. 
The Anſwers to the Queſtions are all ſet down 


together, ,ſo that they who do not chuſe to- 


have them bound with the Book, may have them 
ſeparate. Mt TY 
But in my Opinion, it is not, a good Method 
to permit a Boy to ſee the Anſwer before he 
has worked the Queſtion; for firſt,. it 15 encou=- 
raving him to an idle Habit of not conſidering 
the Principles his Queſtion is founded upon; and 
iecondly, it is accuſtoming him to what he can 
not expect willi be the Caſe when in real Buſi- 
neſs, becauſe ther what he will want to know: 
will be the Anſwer. but by being uſed at School 
to ſee the Anſwers firſt,, what he wanted too) 
know, he will expect the ſame now; for tbheſle 
Reaſons it will be leme Time betore he performs; } 
| A his 


9 


GY, 


RS F A C E. 


his Buſineſs with certainty to himſelf or Juſtice 
to his Maſter. 5 „ 

J have nothing more to add, but to expreſs 
my hopes that this Work will, in ſome Meaſure, 
anſwer the Title and Recommendations given 
it, as I ſincerely aimed at the moſt uſeful Part; 
and whatever Faults or Imperfections the Reader 
may happen to meet with in the following Sheets, 
J humbly hope he will excuſe with the ſame 
Candour and Good-will, with which they were 
compoſed for his Uſe, by his real Well-wiſher 


Portland Street, | | 'I 
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Page 153 after Line 22, read the followi ng 
DK UV 1-6. 


Divide the Sum of all the Series by the Number of 
Terms, and from that Quotient ſabtra& half the Product 
of the common difference, multiplied by the Number of 


Page 


TT - e WW. 1 i 
The firſt Term, Number of Terms and Sum of all: the 


and Rule. 


BO A 4 


T IO N. 


Terms given 10 find the common Ditterence. 


Divide the e double Sum of all the Series dy the N 3 | 


1 U'L 


of Terms, and from the Quotient ſubtract double the 
firſt Term, divide the Remainder by the Number of 
Terms-leflened by Unity; the „ e will be the com- 
mon exceſs. | 


Page 
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43 and five ninths 
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2411. 198. 60. 74d 
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aud Radius 9. 
4-12.07: 


| ö lecond 5 ft, 


third 43 "ft. 
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and fant Side 7 ft. 
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Capella. 
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Page 16 before Ex. 18, read the following Propoſition 4 
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Signs. Names, Significations. . 
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Explanation of the Characters mide 
uſe of in this Book, 


++ Plus or more, The Sign of Addition, as 642 2 is 8. 
= Minus or leſs, The Sign of Subtraction, as 6—2 is 4. 
3 The Sign of » as 6X2 
into or by iS 12. 

— Divide by The Sign of Dirifion, as 6 12 is 3. I 
= ZEqual to The Sign of Equality, as 6+2=8." 
IL to g The Signs of Proportionals, as 

2 : {| So 75 | 2-14 7 727 $3: 
Extraction The Square Root of 8 is 9 824 
* 1 cf tve Ronts. and the Cube Root of 9, is 3 Vg=3 


1 


p Signifies that 6 leſs 4 mhp by 9 18. 


The twelve Signs of the Zodiack. 


Aries, the Ram. Libra, the Balance. 
Taurus, the Bull. m Scorpio,. the Scorpion. 
Gemini, the Twins. | # Sagittarius, the Archer. 
Cancer, the Crab. f Cay ricornus, the Goat. 
Leo, the Lion. Aquarius, the Water Fearers 
Virgo, the Virgin. * Piſces the F ues. 
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TUTOR' GUIDE, 
BEE: 15 
A Complete Syſtem of Arithmetic. 
A ot A AAAS RR ARA TAR SA SS 
NF OTE. 
Arithmetic in while and compound Numbers. 


The INTRODUCTION. 


A444 4RITHM E TIC is the Science, or Know- 
n ledge of Numbers; which is either unity, or 


ot A 4 Multitude of Units, | 
2-4-5 4 Unit or Unity, is any thing conſidered as 
| one, or 1, | , : 


Digits or Figures are the Marks by which Numbers 


are denoted or expreſſed, and are the uine following, 
viz. 1, 2, 3, 4» 5, 6, 7, 8, 9; with theſe there is uſed the 


Mark o, called a Cypher, which of itſelf ftands for a 


thing, but being annexed to the right-hand of a Digit, 


alters its value, thus 40. ſignifies ſorty, and 400 ſtands for 


four hundred, &c. (ſee the following Table.) | 
Integers or whole Numbers, are ſuch as expreſs a Num- 
ber or Multitude of Things, whereof each is conſidered 
as an Unit. Thus, 6 Pounds, 12 Yards, 140 Miles, &c, 
each of which is called an Integer, or whole Number. 
Compound Numbers are ſuch as conf of different De- 
nominations, as Pounds, Shillings. Pence and Farthings; 
or Hundreds, Quarters, Pounds, Ounces, &c. 
thus, 471. 118. 63d. or - 2qrs, 14lb, & C. A 


$4 
"I 
— — — — — — . 


12 
— 


Deren 


© 


2 
. 


=. Numeration. 
A Fraction, or broken Number, is always lefs this 


Unity, as 2 repreſent three Quarters of any Thing or 


Unity, and 5, is ſix-eights of Unity, &c. 

Arithmetic with regard to Art and Science, conſiſts 
both in Theory and Practice, 

Theory conſiders the Nature and Quality of Numbers, 
and demonſtrates the Reaſon of Practical Operations. 

The PraQtice is that which ſhews the Method of work- 
ing by Numbers, fo as to be the moſt uſeful and expe- 
ditious for Buſineſs, and has five principal or fundamental 
Rules for the Operation, viz. 7 

1. NUMERATION or NoTATION, 2. ADDITION, 3. 


- SUBTRACTION, 4. MULTIPLICATION, and 5. Divisiox. 


_—_ XAUMER A T.I1I 0. N, 


FACHETH to read, or expreſs the true Value of 
any Number when writ down ; and conſequently to 
write down any propoſed Number according to its true 
Value; which conſiſteth in two Parts. 
1. The due order of 3 down Figures. | 
2. The true valuing of each Figure in its Place, both 
of which are plainly exhibited in the following Table. 


& 


+O Hundred of Millions. 
> © & Tens of Millions. 


> © © Hundred of Thouſands, 


$008 Millions, 
| > 000 0m Tens of Thoufands. 


> 00000+ Thouſands, 


$000000uw Hundreds, 


Þ$0000000r» Tens, 
$00000000 Units. 


ta 
80 


Numeration. — 3 
E * 4 M F 1 


Wiite down the Value of the following Numbers, in 
Words at length, viz. 94, 762, 3024, 37400, 142013, 
| W 47039121, 790401950, and 79041955. 


In Figures expreſs | 
Seventy- ſeven. Four-hundred and ninety. Six thouſand 
and tifry-five. Seventeen-thouſand ſeven-hundred and 
nine. Eight hundred-thouſand and two, Seven Millions | 
Forty Thouſand and ſeventy-four. Six Hundred. 
Ninety-ſour Million. Four Hundred Thouſand and fixty. 


No . 
* Roman Numerical Letter. 


One, five, ten, fifty, hundred, five- hundred, thonſind. 
FG . 1 NM, : 
When a leſs numerical Letter tands before a greater it 


muſt be taken from it, as! before V or X, and X before 
L or C, &c. Thus 


four, nine, forty, ninety, &c. 
"W hen a leſſer numerical Letter ſtands after a greater it is 
. to be added to it, Thus, 


fix, eleven, tixty, one hundred and teu, , 
. LX. CX. 


A line drawn over any Number Je leſs than 2 Thouſand 
ſignifies ſo many Thouſands, as LX, is fixty Thouſand, - 


TC is one hundred Thouſand, M. is one Million, &c. 


Write down in common Figures the following Numbers 
_ expreſſed in Numerical Letters, viz» 


XIX, CC, DC, DLX, MI, MDCCL, LX, , MD, . 


MDC. 
Write down in numerical Letters the following Numbers 
expreſſed in common Figures, viz. 


29, 104, 41971741, 2007, 17678, 10004, 674084. 


- 


B: | INTEGRAL 
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"EACHETH to add ſundry Numbers together into : 
one Sum, called the Total. 
1 E. 

1. Place all the Numbers of a like Name under one 
another, that is, units under units, tens under tens, 
935 dreds under hundreds, &c. 

begin with the Unite, and fingly colled the Sum cf 
1 Rew, and if their Sum be lefs then ten, ſet it down 
underneath its own Place; but if it exceeds ten, the ex- 
ceis is only to be ſet dc wn, carry ing one for every ten to 
ho rext Row, and fo on, cont: nuing to the laſt Row, at 

z ich fet down the Total Amount, 


. „ r R oOo 6 F. 


Vary the adding, by beginning at the Top of the sum, 
-rd r ckon the Figures downwards, in the ſame Manner 
you added them upwards, and if the m comes the ſame 
a> before, it is oed to be right. 


TABLE of ADDITION, 
v. hich is to be got by Heart, by thoſe who are Beginners 
in this Science. 


The manner of uſing 
the Table is thus; take 


3 4 $6 6 7-3 / the greater of the two 
4| 5] 6| 7| S| ghic| Digits, whoſe Sum is 
| 6] ;| 8] gf1o|t:] ſought, in the upper Line, 

8] got 1]1- and the leſſer on the leſt 


| Hand Column, in the fame 
8] gÞo[r1]r2[15 Line with this, and un— 
 Trofer}i2]ts r 3]14 derneath the other ſtands 
1z2]13]14[15 the Sum. 
[14]1 8116 As ſuppoſe I wanted 
16077 the Sum of q and 7, then 
I look for 9 on the Head 
2 of the Table, and in the 
ſame Line with 7 on the \ 
Side ſtands 16, the Sum. | 


EXAMPLES, 


H OW ol pRyw hn Oo 


: Sabre ö WM 
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127402 


147279 176042 
274042 47976 274014 
776914 274 27406 
472196 4 274 
417417 411472 * 
19474 469 4158 
147647 2147420 174084 
1472+ 27494 147129 
2467 275 2984 
915 3746 100 
20 1 63 
6 2147 1074 
— — — 
174264 14768412 174684 
. 2131596 26276 
271 2259418 174168 
147419 2274 276 
4176 71471041 a. Þ 
> oF 219816 741705 
7973 1427 27417 
oY 4 70 CITES 


„ 8 U B. TR 4A ‚ 
EACHETH to take a leſſer Number from a greaten 
and 1 thews the Difference c or Remainder. 


1 


1. Place your Numbers according to the Direction 
given in Addition, 

2. Begin at the right Hand, and ſubtract each under 
Figure, from that which ſtands over it, writing each Re- 


9 3 mainder 


— TI ET » 


6 


Sabtraction. 


mainder vader which it proceeds from, fo ſhall all the 
Remainder together expreſs the Difference required. 

3. But when the under Figure exceeds that which ſtands 
over it, you muſt borrow ten (the ſame which you ftop'd 
at in Addition) from which take the lower Figure, and 
to that Difference add the upper Figure and the Sum ſet 
- down, (always remembering to carry one to the next 


Fi iure on the Left-hand) before you Subtract. 


P R O O p. 


To the leſſer Number add the b if the 3 
be like the cad the n is right. 


TABLE of SUBTRACTION. 


_——. 


„ — 
2 


8 . 6 2 8 9 
1 III 
arne. 
een 
3 = =» III 
3 - . 
—_ *** 1.1273. 
JJ - OSETE 
- - - - - - < TT 
gf - . 
„ AMET LSE & 

From 1472742 1904942 
Take 1251610 807467 

| Rem. - 125 
Proof of 
Bought 10768475 : 2074176 
Sold — 1760184 
Rem. unfald- 


The manner 
of uſing this 
Table is the 


ſame with that 


of Addition, 
only, inſtead 
of adding the 
Digits 


toge- 
ther, ſubtract 
them. 55 


17406542 
16716740, 


7417065 
4705095: 


7 — 


— 0 


From 


i 


Multiplication. . 7 
From 10746142 12468409 1 
Take 1786076 9147608 1100787 
Rem. | 
From 106742740 214200040 
Take 74760946 10740070 


4. M U LT I EF LL CRE IMS 
2 how to increaſe any one Number. by 
another, ſo often as there are Units in that Number 
by which the one is increaſed; and ſerves inſtead of mL 
Additions. 
5 o this Rule belong three principal Members, viz. 

- The Multiplicand, or Number to be increaſed, or 
uti 4 4 
2. The Multiplier, or Number by which the Multipli- 
| cand is increaſed, or multiplied. 

3. The Product, or Number produced in multiplying. 
| Note, before any Operation can be performed in this 
Rule, it is abſolutely neceſſary that the following Table 
be got by Heart; as the ready Performance of this and 
all the following Rules, W . 18 the perfect 
Knowledge of it. | 
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8 [10]12]14[16] 18| 20] 22 | 24 
AR 36 
20124 | 28 3 130 } 45 44148 
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Uſe 


1 Multiplication. 

| USE of the TABLE. | 

Seek the greater of the two Digits in the upper Line, 
ard underneath it againſt the leſſer, taken in the Left- 
Hand Column, is the Product ſought. Thus, to multiply 
9 by 6, ſeek 9 in the upper Line, and under it againſt 
© on the left, is 54 the Froduct, and fo of any other. 

Note, for the conveniency of dividing by 11, or 12. I 
have continued the Table to 12 times, or elſe, in Multi- 
plication it is only required to ꝙ times. 

G 
To multiply by a ſingle Figure. 
KK UL 


1. Place the Multiplier underneath the Units Place of 
the Multiplicand. 

22. Multiply the Units Figure of the Multiplicand by 
the Multiplier, if their Product be leſs than ten, ſet it 
down under its own Place of Units. But if their Product 
exceeds ten (or tens) then ſet down the exceſs only (as 
in Addition) and bear (or-carry) the ſaid ten (or tens) in 
mind, until you have multiplied the next Figure of the 
Multiplicand by the ſame Figure of the Multiplier, and 

to their Product add one for each ten borne in mind, 
ſetting down the exceſs of their Sum above ten (or tens) 
as before, and ſo proceed in the fame Manner until all the 

Figures of the Multiplicand are meltiplied by the Mul- 
tiplier. | | 


FR U 0 #4 | 
The moſt ſure and unerring way is by Divifion- Put 
as the Learner is ſuppoſed not yet to know that Rule, 
| cannot prove by it; let him therefore make the Multi- 
plicand the. Multiplier, and if the Product comes out the 
| ſame as before, the Work is right. | 
Some Maſters that teach (and ſeveral Authors that write 
of) Arithmetic, do teach to prove Multiplication, thus, 
caſt away the nines from the Multiplicand and Multiplier, 
the Remainders put on each Side of a Crofs, and multiply 
together, caſting away the nines from the Product, and ſet 
down the Overplus at top: then caſt away the nines from 
the Product of the Muitiplication, and its Remainder is 
placed at the Bottom, and if it agrees with the Top, the 
Work is ſuppoſed to be right. Put this way of proving 
Multiplication is not to be depended upon, as it will prove. 
a Sum to be right, when at the ſame the Work is utterly 
falſe, But it will never prove a Sum falle that is right. 
Te | £23 AMPLES., 
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P ö 


Mul:iplication.” 


Ex A NM LS 


Moktiplicand 42 7629853 
Multiplier 


* edit * 


Product 
576839 174295683 
Linh Mi 
7491858623 een 


C: 1 6 


8. 


342719586 
5 E 


— 


274965381 
6 


37 6291845 
9 


os 


—_— 


* 


When the Multiplier conſiſts of ſeveral Figures. 


R U L. E. 


place each Figure in the Multiplier reſpeRtively 


| mn its on kind in the Multiplicand. 


2 Multiply the Multiplicand, by each Figure of the 
Multiplier, (as before) obſerving to place the firſt Figure 
of each reſpective Product underneath that Figure of the 


Multiplier, by which you multiply with. 
3. Add the ſeveral Products together, and the Sum will 


be the defi red (or whole) Product. 


EX A FE £8 


142737306 21607472 
5 180 | 2 
247567 317649 . 
„ 89 
147678 47299 


12076849 
2 


10 Mulliplicatian. 


_ 764258 417396 27 100¹4 
| 417396 1 JU -- 1648756 


— 


S 8 
When Cyphers are intermixed with the Fi igures in | the 
Multiplier. 
| R U EK 


Omit them, and place the firſt Figure of each . 
Product under its reſpective Multiplier. 


F 


480746 10745047 . 804700525 
9006 | 4010008 207003009 
8 * 2 N 


01 DTTD 29; 1 5 


When therR are Cyphers t the Righ 
or both the Itiplier and EN 


* DU .L * 
Proceed as before, neglecting the Cyphers until the 
particular Products are added together, and to that Sum 
place the Number of Cyphers that are at the End of both | 


_ of eithef, / 


— 


— 


Factors, on the Right Hand. „ OY 
4760 | 1460900 2768000 * 
2900 N 8700 _ 24600 785 


— 


» 


— _—_— — — 


If it be required to multiply any Number by 10, too, 
1000. &C. it is only annex ing the Cyphers of the Multiplier 


to the Right Hand of the Multiplicand and the work 1 is 
done. 


E 

When the Multiplier is ſuch a Number that any two 
Figures (in the Table) being multiplied together will 
produce it. 
R on as 


| Multiply the given Number by one of thoſe Figures, 
Il | and that Product by the other, which will * the deſired 
1 Product. - | 
= Ex- 


Diviſion. 11 
% r LS - + 
Multiply 24674 by 16. Mul. 340764 by 28 


Mul. 142395 by 56, Mul. 176848 by 63. 
Mul. 420746 by T% Mul. 17093 by 81. - 
Mul. 43074 by 144. Mul. 14068 by 132. 


G A 8 ME 55 
When tlie Multiplier is any Number between 10 and 
FO 7 | | 
R U L E. | | 
Multiply by the Figure in the Units Place, and as you 


multiply add to the Product of each fingle Figure, that of 
the Multiplicand, which ſtands next on the Right Hand. 


n + 142716 Ly 1 57 IN —. 1 Ot 


21 
[6 FRE 1 
2 36142 Fg 176424 J 14609 6 18625 
* =: i» 16 1 1 
142768 7: 3 
7 BEST, 


6. IJ 


EACHETH us to find how often one Number is 
contained in another, or to divide any Number or 
Quantity given, into any Parts aſſigned, and ſerves inſtead 
of many Subtractions. In this Rule there are three 
Numbers real, and a fourth Accidental, viz. 
1. The Dividend, or Number to be divided. 
2. The Diviſor, or Number by which you divide. 
3. The Quotient, or Number that ſhews how often the 
Divifor is contained in the Dividend. 


4» 


— 


= ” Diviſion. 


— 


ie Remainder, which is always leſs than what you 
divile by. | 


. E I. 
When the Diviſor is not greater than 12. 


- 


c an tc 


Firſt ſeek how often the Diviſor is contained in the firſt 
Figure of the Dividend, or if in caſe the firſt Figure of 
the Dividend be leſs than the Diviſar, then in the two 

firſt Figures cf the Dividend, and ſet the Qu: tient Figure 
doun accordingly, and if any thing remains, carry it to 
the ne t Figure in the Dividend, where it muſt be re: kon- 
ed as fo many tens, that is, if one remains vou ca'l it 
10; if two, 20; if five, go, and ſo on, bearing 1 in mind the 
Remainder of each Figure, and adding it to the next, 
until you have made uſe of all the Figures in the Dividend, 

4his is called ſhort Diviſion, 


P NO. OP: 


Multiply the Quotient by the Diviſor, and as you mul- 
tip'y add in the Remainder (if any; or add the whole 
Remainder to the Product at laſt, and if it comes the ſame. 
as the Dividend, the Work i is right, | 


- 


R 31364084 1 402160712. 
51076426. 6021420954 19624263. 
8) 2768096. 967 58094. 1 5 
120276484. | 
„ 


. When the Diviſor conſiſts of many None or 8 rp th 
RULE 


Diviſion. TH: 


. 


1. If the Diviſor be a leſs Number than ſo many Figures 
token in the Dividend, ſee how often the firſt Figvre of 
Diviſor is contained in the firſt Figure of the Dividend, and 
the Figure which expreſſes it, Is the firſt of the Quotient, 
by which multiply the Diviſor, and place the Product under 
the ſaid Figures of the Dividend, and draw a Line under- 
neath it; Subtract it therefrom, and to the Remainder annex 
the following Figure of the Dividend, proceeding as before. 

2 But if it happen that the Diviſor be a greater Number 
thin ſo many Figures of the Dividend, then you muſt take 
a Number of Places in the Dividend greater by one, and 
ice how often the firſt Figure in the Diviſor is contained 
che two firſt of Dividend, Allowance being made for what 
i carry from the Figure on the Right, | 

3. If in any caſe the Remainder be ſo ſmall that when the 
F:-ore of the Dividend joined with it, make a Sum leſs 
han the Diviſor, then a Cypher is to be placed in the 
(antient, - and another Figure brought down, and then 
proceed as before ; this is called Long Diviſion. 

S.a 4a ME LO 0 


25)730473575( 3055)63453902247( 
84)35 7309720 d 74809) 12045 307t0( 
648) 2723575400 63457 3) 3233238699 
750 308918295760 6745073926287870 
42163)112737 328(  470085)98839034730( 


47 28395) 27759950255( 
EA 
When the Diviſor has Cypkers on the Right Hand. 
E 
Strike off ſo many of the laſt Figures in the Dividend and 
divide by thoſe Figures of the Dwiſor that are left when 
the Cyphers are omitted. But when the Diviſion 13 ended, 
thoſe Cyphers fo omitted in the Diviſar, and the Figures 


cut off in the Dividend, are both to be reſtorcd to thetr-own 
Flaces, | | | | 
G 


II —— mr WIT ns; 


— 9 nag > = > Oe" 


_* | Diviſion. 


„„ M3: 4:2. 

2800) 11928248 17 2c000 24700467. | 
When the Dividend "M the * Ga . the 
Right Hand, as the Diviſor, ſtick them off from each, avd 
the Remainder will be ſo many of what you divide by, 
withoat annexing the o's that were ſtruck off 
47 3000)351858000( 6970000) 5994 30000 

1 EK | 
When the Diviſor is ſuch a Number, that any twa Figures 
(in the Multiplication Table) being multiplied together, will 
produce the ſaid Divitor, 
R UL K. 1 

Divide the given Number by one of thoſe Figures, and 
that Quotient again by the other, which will give the Quo 


tient required. | 
Note, Obſerve that if there be a Remainder in the laſt 
Diviſion, it will be {9 many Times the firſt Diviſor, which 
added to the firſt Remainder (if any) will give the true one. 
8-3 A MO Þ LB (44 
1206816) 16 12476851 oo 
ER 2768 - 481} 46 64 
Divide 74682 * 29 adds 4 r by 81 
14276 14411” — 132 
When the Learner is pretty ready in Diviſion he may 
ſubtrat each Figure of the Produc, as he produces it, aud 
ſo only write the Remainder, which will ſhorten the Work, 
and be much the beſt way (when the Diviſor is ſmall) 
EX, AM $4 Bb 
17) 590489 „ 467) 21486860 
800 5 3436980 6074) 24939844 


TIABLES of ENGLISH COINS. 


Marked 


q. 4 Farthings . Penny, 
d. 12 Pence + make one 3 Shilling. 
"ge 20 Shillings Pound. L. 


q. 
| I 

fi wrote fr "EG 
| 3 


$\w n e 


"PENCE 


The WEIGHTS 106 VALUE of ſuch GOLD and F LVER 


— — — ——— — 


E N 0 


120 


__ | 


C 
os. e 
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Religion. 
E T7 A p L E. 
* * 3. 
5 24 „ 
3 36 3 
4 ? 48 4 
2 | Co HE 
O 2 725 7 6 
„ 8 
6 108 9 
4 120 10 
2 132 Put 
© i'd 144 T 12 


OO D O s 


COIN S, as moſt commonly uſed in England. 


A Guinea 
Half ditto 
A 


arter ditto 


SEFLVE RK. 


_ "AC 


Half ditto 


A Shilling 
A dix peuce 


N. B. Beſides the above we have a great deal of Portugal 
Money i in uſ2 here, the Value and Weight of which is 


as follows, 


A 


piece of 
Ditto of 


Ditto of 


Ditto of 


A Moidore 


Quarter ditto 


Half ditto 


3 . dat s. gr. 
3 12 o ſhould weigh 18 12 
1 16 0 — — 9 6 
2 18 O — — 4 15 
0 9 © — x. 3 
t + -® — 6 18 
o 13 5 — 3 9 


Weight 
dauts. gr. N. 


S5 2 *: 


2 16 14 


1 . 


19 8 10+ 
9 16 7 


3 20 18 
4122 9 


O23 


Value 
6 
0 
10 6 
. 
g 5D; 

2 6 
= 

o =Þ 


15 


1 Reduction. 


A Pound Weight Avoirdupoiſe of One 3 is coined into 


twenty-three Pence; corſ-quently a Half Penny is one third 
of an Ounce nearly; ard a Farthing one fixth. 


| „ Go 
Note 6 8 is a Noble. 
10 o is an Angel. 
13 4 is a Mark. 


6. REDUCTION. 


gas: rag H to reduce all arent Names into ſmall, by 


multiplying the given Number with ſo many of — 


next lower Name, as make one of the higher, ſtill keep- 
ing them equivalent in Value, and is called Reduction 
deſcending ; on the .contrerv, all ſmall Names are brought 
into creat by dividing the given Number by fo many of 
the leer Name as make ons of the next greater; this is 
the converſe of the laſt, and is ter med Reduction aſce nd · 


ing. 


— 


EXAMPL E 8 in MON E V. 


. In 27/ how many Shiilings and Pence? 
Reduce 6439d. to Shillings and Pounds, 
How mary Shillings, Pence and Farthinge, are there 
in 40% 108? 
In 38880 qrs. how many Pounds? 
Reduce 104. 178. (Ad, to Farthings ? 
. -How many Pounds, 1 in 100683 qrs ? 
In 21 Guineas, how many Shillings Perce and 
. Farttivgs ? 
Reduce 21168 Fartbings, to Guiness, 
In 42 Moidores, how many Farthings ? EAR | 
How many Moidores, in 54432 Ferthings ? 1 


5 MN w 


A S + 


2 . 
22 


WEIGHTS and MEASURES. 


LF nor wEeroO ET, S = 
Marked 


" off 124 Grains | Pevey Weight. 
dwts.j2o Penny Weights þ make one 4 Ounce, 


By 


OZ. 4i2 Ounces Pound, 


Reduction. 17 


By Troy weight! is weighed Gold, Silver, Jewels, Amber, 
Bread, Corn, and all Liquors, and fiom this Weight all 
Meaſures for wet and dry Commodities are taken. 

N. B. 14 0z. 11 dwts. 75 bro. Troy, is equal to 1 Pound 
Avoirdupoiſe. 


E X A M P IL E s. 
1. In 241b. of Silver, how” many Ounces, Penny Weights 


and Grains ? 

2. Reduce 138240 grs. to dwts oz. and w. 

3. In an Ingot of Silver weighing 12 Ib. 10 oz. 22 avis. 
how many Grains? 


4+ Reduce 74448 qrs: to Pounds. 
APOTHECARIES WEIGHTS, 


Marked | 
grs. | 20 Grains ? r'Scruple. | 
„ 3 PS nee Dom 
12 Ounces £4 Pound, lb, 


e in making up their Mcoicipes uſe, this 
Weight, but they buy and ſell their YOu! by the Avoir- 
dupoiſe Too 6. | 


1. In 141b. how many Ounces, Drams, Scruples and Grains! ? 
2. Reduce 80640 gts to I, 3, 7 and lb. 

3. How many Grains, in 41b. 11 F. 2 9. 17 grs? 

+4 Ia 28377 grs. how many - Pounds ? | 


AVOIRDUPOISE WEIGHT. 


— 


Marked | | 
dr. |16 Drams | [ Ounce, 
. oz, 16 Ounees q | Pound. 
Ib. 28 Pounds ; 7 wake 6 one Ovar: of Cut. 
qr. 4 Querters cr 112 lb. Hundred. 
cwt. [20 Hundred J Ton. 


C 3 | - By 


'2 
18 RNRedullion. 

By Avoirdupoiſe Weight is weighed all Manner of things 
that have Waſte, as all Phyfical Drugs and Grocery, Roſin, 
Wax, Pitch, Tar, Tallow, Soap, Hemp, Flax, Hay, Wool, 
&c, All baſe Metal and Minerals, a, Jron, Steel, Lead, Tin, 


Copper, Allum, Copperas, &c, Alſo Bread, Butter, Cheeſe, 
Salt, Butcher's Meat, &c. | 


The Denominations in ſome of which are as follows, VIZ, 
8 Pounds 5 Stone of Butchers Meat. 
{mak one 


14 Pound Stone of Horſeman's gs 
19z Hundreds Fodder of Lead. | 


WOOL WEIGHT. 


7 Pound Clove.|| 6Z Todds [Wey, 
2 Cloves þ make e Swe, 2 Weys > make 14 Sack, | 


2 Stones Todd, ||12 Sacks ) Laſt. 
„ || BREAD. Weight. 
. 


55 pounds of old Hay ; Peck Lnaf 17 1 
60 Pounds of new ditto __ Truſs, Half ditto 8 11 4 
36 Truſſes | is 1 Laſt.{|Quarternditto4 5 8 

Note, There are ſome ſorts of Silk * are e weighed 


by a great Pound of 24 Oz. 
| E X A M * 1. E 8. 


1. In 1 Ton, or 20 Cwt. how many Quarters, Pounds, 

_ Ounces and Drams? | 
2. Reduce 573440 drs. to Hundreds, &c. 
3. Reduce 27 1b. 12 0z. 11 drs. to drams, 
4. How many Pounds, in 7118 drs? 

5. In 12 Tons, io cwt. 141b. 1 oz. 15 drs. how many ars? 
6. How _ Tons, are there in 7171775 drs? 


E L O 3 1 M E a 8: U R k. 
Pr Marked, 
2 Nails 5 Quarter 7 a Yard| na. qrs. 
3 Quarters | |] Ell Flemiſh Ell Fl. 
: Quarters Lacks one & Yard Yd. 
5 . I Ell Englin Ell Eng. 
6 Quarters LEll Fronts” IE F 1 


Reduction. 19 


Scotch and Triſh Linens are bought and fold by the Yard, 


but Dutch Linens are bought by the Ell Flemiſh, and ſold 
the Ell ö 5 


E X AMP L E S. 


1. In a Piece of Cloth containing 24 Yards, how many 
Quarters and Nails? _ | 

2. Reduce 384 Nails to Yards. | 

3. How many Nails are there in 72 Ells. Eng. 4 qrs. 2 na? 

4. Reduce 1458 Nails, to Elis En: iſh. 

5. In 120 Ells Fl. 3 grs. how Nails ? 

6. Reduce 1452 Nails to Ells Flemiſh. 

7. How many Nails, in 42 Ells Fr. 5 we 

8. Reduce 1028 na, to Ells French, 


LONG MEASURE 


Marked. 
b, C. 14 Barley Corns TJ usch. 
in. [12 Inches | Foot. 
f. | 3 Feet o1 36 Inches | v | Yard, 
yd. | 2 Yards or 6 Feet © | Fathom, 
53 Yards or 11 halſ-yds 94 4 Pole, Rod or Perch. 
p. 40 Poles or 220 yards 8 Furlong. 
fur. | 8 Furlongs or 1760 yd. | Mile. 
m. | 3 Miles League. 
lea, [234 leagues or 697 miles] Degree Deg. 


360 Degrees are the Circumference of the Globe. 
5 Feet is a Geometrical Pace. 
16+ Feet is a Pole. 


A . $. VÞ- 
4 Inches Hand orHand's Breadth 
3 Hands Breadth waks on Foot. 
12 Foot | FC ubit, 
2 Cubits Yard. 


* this Meaſure Diſtances of Places, or any thing elſe, that 
has Length only, are meaſured. 


EXAMPLES. 


1, In 176 m. 30 p. how many Poles? 
2. Reduce 36350 Poles to Miles. 


* Reduction. 
3. How many Yards, Fect and Inches, are there in 200 


Miles? 
4. In 120, 2000 inches, how many miles? 


Corns. 
6. In 7 93178 b. c. how many Leagues, &c? 


LAND MEASURE. 


Marked.| 4 
5 Vards] c pPerch, Red or Pole. 
p- [40 Poles * dos... 
W. 4 Roods 2 make cne4 A 
* 30 Acres [I Vardof tang: 
100 Acres] Hide of Land: 


The beſt Way of Meaſuring Land, is by a Chain of 
4 Poles, or 66 Feet long, which is divided into 100 equal 
Parts called Links. 


.. s 1 1. 
. : (Link. 

26 Links*>-**+ 7-2 make one Pole. 
4 Poles or 100 Links | (ar. 


* N 4 M 7 1 e 


1. In 42 Acres, how many Roods and Poles?” 
2. Reduce 6720 Poles to Acres. © 
3 In 12 2.:3-e..29. p. how many Poles? © | 

4. How many Acres, in 2obg Perches? 8 Sixt. 


: 1 41 
©» + 3 


IN . MEASURE 


P- | 2 Pipes or 252 Gal. 15 (Tun. 
5 | | Now, 


"A Redice12 Lea. 1 M. 6 Fur. 29 . 4 Yds, to > Barley 


Marked 13 
pts. | 2 Pints | | 2 Quart. 
ꝗts. 4 Quarts or 8 Pints by $2576 x | 
7 $80 Gallons _ | anchor of Br, or R. | 
18 Gallons *"_ i 3 Runlet. 
312 Gallons | \ Barrel. 
# "Gallons | 28 -- + 
tier. 2 Tierce, or 84 Gallons | 8B Puncheon, Punch 
| 53 Gallons Hogthead. 
= 2'Hogſheadsor' 125 Gals, | [Pipe or Butt. 


„ re 


n 
— — . —-— 


Reduction. 21 


Note, A Tun of Wine is 18 cyt. Avoirdupoiſe. 
A Gallon is 231 ſolid Inches. : | 
By Wine Meaſure, all Spirizs, Mead, Perry, Cyder, 
Viera Oil and Honey, &c. are meaſured, as alſo Milk ; 
not by Law, but Cuſtom only. 


E X AMPLE S 


1. In 4 Anchors of Agri how. many Gallons 24 


Quartk ? 


In 160 Quarts, how many Anchors ? : 

Peduce 4 hl ds. of Wine, how many Gall and Pints. 
II w many hhds, of Wine in 2016 pts? 

Reduce 42 Jiercee, 24 Gal. to Pints. 

F ow many Tierce, in 14304 pts? 


In 4 tun, 1 p. 1 hhd. 42 gal 6 pts. how many me 
Reduce 9918 pts, to Tuns, &. 


WINCHESTER MEBASURP, 
Called, alſo Ale and ker Meaſure. 


Arn 


Marked 


qts, |4 _ or 8 Pints | Gallon, 
gal. Js Gallons, Ale | make one J Any 
9 Gallons, Beer ©} q Firkin, 

fir. [2 Finn Cal. \ Kinderkin. 


kil. |2 Kinderkins, 1 10 0 4 Ale make 1 Barrel. 


X 4 Yee | 36 Beer 
ar. [tz Barrel or 8 ale | 
| | Kinderkins tor M7 Peer J make Hogſhead 
uhds. 2 Hogſheads or 3 Bar. or 108 Gal. ] make 11 Butt. 
2 Butts or 216 Gallons Tun. 
Moss 83 Gallons is a Fi:kin of Beer or Ale in all Parts 
of England except London. 
A Hogſhead of Ale or Beer is 282 ſolid Inches. 


p A Fitkin of Soap or Herrings is the ſame with that of 
le. 


R N A M F L* 
1. In 42 Barrels of Ale, how many gal. and qrts? 
2. Reduce 1536 * of 9 to Barrels. 


22  Reduion. 
3. In 42 "Fes of Beer, how many Pints? 
4. Reduce 120096 hh4s of Beer, to Barrels. 
5, In 6 hhds. 27 gal. 6 pts of Ale, how many pts? 
8 How many hhds. of Ale, in 2520 pts? 
7. How many gal. and pts. in 14 hhds. 47 gal. of Beer r 
8. Reduce 6424 pts. of Beer, to hhds. 


9. Reduce 6 tuns, 1 butt, 42 gal. of Beer, to quarts. 
10+ How many Tuns, &c. in 57 84 qts. of Beer. 


Fr M R 4 8 UR E. 


- 


Marked | 

pts. 2 Pints | i A Wart. 
qts. [4 Quarts or 8 Piuts Gallon. 
gal. 2 ky 55 
pks. 4 Pecks or 8 Gallons Pufhe 
bu. 4 Buſhels > make oneq Comp. 
mm . Combs or 8 Buſhels | —_ 
qrs. |5 Quarters ey. 

N 42 Weys or 10Quarters | Wer ts 


AL $5 © | 
narter, or 32 bu. | Chaldron ea! 
: Duel 3 | | make one ic Strike 105 Corn. 
A Load of Corn is 5 Buſhels. | 
A Cart Load of ditto is 40 Buſhels, 
2 2 Quarts are one Pottle, both ih Liquid and Dry Meaſure. 
A Gallon contains 2684 S:lid Inches. 
In Meaſuring Sea (oal 
5 iPecks is one Buſhel, Water Meaſure. 


3 Buſnelis | ſ Sack. 
9 Buthels | Valt. | 
36 Buſhels 4 one 4 Ichaldten 
12 Sacks Trae 
21 Chaldrons 3 


By Dry Meaſure, Corn, Salt, Coals aud all other Dry 
Good are meaſured. 


The ſtaudard Buſhel is 182 Inches wide, and 8 Inches 
deep. | 


2, WP) M in; 1 


1. In 24 Quarters of Corn, how many Duſhels, Pecks, 
ons and Quarts? 


2 * 


| ReduBion. - _ 


2. How many Quarters of Corn, in 6144 qts ? 
3. Reduce 35 cha 26 bu. of Coals to Pecks. 
4. How many Chaldron of Coals, in g288.pks? 
5. In 64 Laſts of Corn, how many weys, bu. and pks. 
6. How many Laſts, in 20480 Pecks? 


. „ | „ 
Time of itfelf is nothing, Bat from theught, 


Receiwves its viſe, by ahouring Fancy Wrought, 
From things cenffder d avhilf} we think on ſomes, | 
Hs prefent ; ome as teft, or yet t9 come ; ke | 
Io theug ht can think on Time, that's fill confejt,, , 
But thinks on Things, in motion or at reſt. | 


Marked 72 | tt E | 
Iso Thirds 97 1  f Second... | 

fec. b Seconds Minute. þ 

m. 6 Minutes Hour | 
u. 424 Hours | & Dag. | 
c. 7 Days 6 | : © 4 Week. 
W. Weeks of 28 Days © Month. 

mo. 452 Weeks, I Day, 6 Hours} | © „ 
Ez; 13 Months; 1 11 | 3 Year Julian. 
1365 Pays, 6 Hours 1 0 


36; Days, 5 Hours, 48 Minutes, 57 Seconds, 39 Thirds 
e make a Solar Year. F bg 

The Year is alſo divided into 12 unequal Calendar 
Months, called, 5 | 

January, February, March, April, May, June, July, 
| Auguſt, September, October, November, December. 

And to know how many Days are in each Month, ob- 
ſerve (to get by Heart)-the following Lines. 


Thirty Days hath September, 
April, june au November; 
Feoruary hath tawenty-cight alone, 
And all the ret have thi tyrone; 
Except Leapagear, and then's the Time, 
February's Days are t wen!y-nine. 


8. 


EXAMPLES: 


24 55 EKeduction. 


„„ 


2 How many Hours, Minutes and Seconds, are there | 


in a Week or 7 Days? 
In 604800 Seconds, how many Days? 
Reduce 6 mo. 4 d. to ſec. 
In 148608900 ſec, how many Months? 


365 Days, 6 Hours ? 
In 31557600 ſec how many Days? 


vo Hen 


50 Thirds? 
8. Reduce 1393416259 Thirds to Days. 


| SQUARE or SUPERFICIAL MEASURE, 


44 Square Inches] ſ Square Fort. 
9g. _—_ | | Nets = 7m a 
3oZ ards ole 

| 40 — Rods — t i Rood. 
4 - Roods CTY Acre. 

640 Acres J U Mile. 


2723 Feet is one Rod of Brick Work. 
100 Square Yards is one Square of Flooring. 


By this Meaſure are meaſured all Things in which | 


Length and Rreadth is only nee 
„ 


1. In 42 Square Yards, how many Squire Inches ? 

2. How many Square Yards, in 54432 Square Inches? 
3. Reduce 3 ſq 42 yds. 64 in. of flooring to Inches, 
4. How many Squares, are there in 443290 ſq. in? 


_CUBICK or SOLID MEASURE. 
1728 Solid Inches mY E [Solid Foot. 


Og Yard. 
40 — Feet of round Timber =y 844 } {Ton or Load 


Feet 


27 


50 — Feet of hewn Timber J S b 
A Solid Yard of Earth is called a Load. 


How mzny Seconds are there in a Julian Year or in | 


How many Thirds, are there in a Solar Year (or in 
36; Dazs, © Hours, 48 Minutes, 57 Seconds and 


„ 


. Reduckion. 1 5 235 
108 Solid Feet (i. e.) 12 Feet long, 3 Feet broad, aid 
3 Feet deep, or commonly 14 Feet long, 3 Fect 1 Inch 
broad, and 3 Feet, 1 Inch deep, is a Stack of Wood. 128 
ſolid Feet, i. e 8 Feet long, 4 Feet broad, and 4 deep in a 
Cord of Wood. 5 nid ates 


By this Meafure are meaſured all Things, in which are 

confidered, length, breadth, and depth or thickneſs. 
r g 

1. In 27 ſolid Yards, how many Solid Inches? 

2. Reduce 1259712 Solid Inches to Solid Yards. 

3 How many Solid Inches are there in 4 Tons 24 ft.(of 
hewn Timber ? . „„ 

4. In 387072 Solid Inches, how many Tons of hewa 
Timber ? | 


Of ſome Particular WARES or GOODS. 


I 2 | ? ] Dozen. 
12 Dozen „„ 
12 Groſs | Great Groſs, 
20 make one p Score. 
5 Score | | Hundred 1 
6 Score or 120 | Great Hundred. 


„ Ts Ho Thouſand. 


END OF BOOK I. 


8 KAZ af 
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EXERCISE in NUMERATION. 


N Vikures expres ; 1 Million and a half in South Sea 
Ponds. | 
Threeſcore and 5 Thouſand, thirteen Hundred 
Weight of Lead. 
Fifteen Thouſand and fourſcore Million of Stivers. 
One Hundred and two Thouſand, two Hundred Rials 
of Plate. 
Three Million and thirty three Thouſand and thirty 
Pieces of Eight. 
Four Thouſand and forty Hundred Pounds, thirty four 
Shillings, and fourteen Pence, five Farthings. 


„ 
EXAMPLES of INTEGERS. 


Add the following Numbers together, viz. 1407 * 
296, 42, 6740, 64 67, 20, 2686, 2684. 

Again, add 27460, 176, 2900, 274, 1004, 64, 590, 
. 6101 together. 
Alſo 867, 317, 69, 1720, 276842, 49, 46074. 60. 


7 
2 
; 
> 


Addition. + 
7. COMPOUND ADDITION. _ 


TNEACHETH to add ſundry Sums or Numbers toge- 
ther, having divers Denominations, as in Money, 
Weights, Meaſures, &c., ; 
. 

1. Place the Nambers of a like Denomination under 
each other, viz, Pounds under Pounds, Shilling under 
Shillings, Pence under Pence, Farthings under Farthings, 
& C. 1 

2. Begin to add, at the loweſt Denomination nrft, as 
in Integers, then divide that Sum by as many of the 
ſame Denomination, as make one of the next grezter, 
ſetting down the Remainder under the Row added, 
and carry the Quotient, to the next Superior or greater 
Denom nation, whoſe ſum you muſt alfo find; proceed in 
this Manner to the laſt (or greateſt Pemomination) u hich 
add as in Integers. | 


EN AND LES of, CONES 
4. „ 1 


4 17 11+ 14 11 6 127 I1 105 

283 27 16 115 | 41 17 6 

I 19 10+ gr a9: 7. 100 © o 
3 IT © K co 6 44 52 10 114 

8 17 9 17 21 41 116 12 6 
"324 8 $7 6 & 24 19 81H: * 

6 0408 o 10 6 5 

I | s VV 107% 
2 0 


Add 270%. 16s. 62d. 60. 101d. 600. cont 90L. 
67. 104, 176L. 6. 6X, 2L. 28. and 160. 175. 65d. and 


— —— 


1094. into one Sum. Likewiſe, add 2500. 175 67. 


1044. 170%. 105. 30. 100. 10s. 645, 40. 16s. 624. 
195. id. 37L. 115. 114. 600. 10s. and 220/,. 64. into 


one Sum. Alſo 2760. 177. 16L. 101d. 269L, 115. 1124. 
10%. 195. lo. Od. 14s. 11d. 3760. 175. 64d. 125. 47d. 
20%. 10s, 6d. and 1000L. into one Sum. 


D 2 | EXAMPRES 


Addition. 
of WEIGHTS and MEASURES. 


1. EZ, davts. Er. | 
37 16; 0 
v1 7130 8 
6 in ÞÞ 
210 #3 
„ 

4 & 0 © 
11 1 


F 


+ Oe 
8 W 2 - > M 


| 


Eng. Elli gra. na. 


8 O60 


| 
| 


Hd wwHhO0+ 
28 2 HmHWwOaHu.U 


F. Ells. qrs. na. 
| 2 


o W = O = [| 


Jo OS == 
LT TENLNSY 


A. 


J. 
210 2 $7 
74 3 ** 
142 1 
47 2 14 
149 0 27 
34 3 
$8 4-00 


_—_——_ — 


tier, | gal, pts, 


12' 84 7 
21 41 4 
3 
o 6 
27 39 6 
19 14 4 
21 34 3 


PB Ebg&. 7 718. | 
. 4 
14 1 


0 0 = + 


Addition. 
tant. p. hbds. gal. qts. 
i164 © 


I 
'' 

1 42 
0 

I 

4g 


0 8 I= 


O 0 — = ty we 


anch. gal. pts, 
10 7 
14 9 
1 
ns 4 6 
12.4 
SM 

2 


1 


of Ry: L fir. gat. ”; 


I4 
19 
6 
31 - 
i 
10 
6 


Iv 
G 
. Iv s b mw 


— — —— 


O w © ww ol 


* 


en gal. gt. pt. 
144 i 
7 þ 
4% „ 
17 16:8. 4 
49 30 3 * 
Won = 
8 62 3 T 


6 hhas. gal. 77. 


12 
41 


B., fr. gal. gts. pre. 


C 
9 
10 ˙ 1 
„ 
2 5 EG 
1 
41 1 
6 014 


= | Addition. 


mo. wv. d. 5. d. 
21 14 
24 3 6 14 5 
0 143 170 
8 64 
1 17 210 
17 42 
2 26 4 


QUESTIONS for EXERCISE in ADDITION. 


2, OW many Days are there from June 1, 1769, to 
Jan. 27, 1770 f | 

2. N a Man to be born in the Vear of our Lord 
17609; in what year, will he be 60 Years of Age. 

" How much is A (born fixteen years ago) older than B, 

who will come into the world fourteen Years hence! > 

4. A Perſon was 17 Years of Age 29 Years fince, and he 
will be drowned 23 Years hence: Pray in what Year 
of his Age will this happen? 

A Perſon ſaid he had 20 Children, and that'it happened 
there was a Year and a half between each of their | 
ages, his eldeſt was born when he was 24 Years old, 
and the Age of the youngeſt is now twenty-one ; what 
was the Father's Age ? 

6. A Sheep-fold was robbed three nights ſucceſſively, the 
firſt Night half the Sheep were ſtolen and half a Sheep | 
more; the ſecond Night half the Remainder were loſt, | 
and half a Sheep more; the laſt Night they took half 
what were 'eft, and half a Sheep more; by which time 
they were reduced to twenty ; how many” were there 
at firſt ? = 

7. A Gentleman left his eldeſt Daughter one Thouſand 1 
Pounds more than the youngeſt, whoſe Fortune was || 
eleven Thouſand, eleven Hundred, and eleven; 
what was the eldeſt Daughter's Fortune, and what did : 
the Father leave them? . 

8. Find how many Years it was from the 8 of 
Adam to the univerſal Deluge in the Days of Noah, Þ 
called Noah's Flood ; by the fifth Chapter, and fixtli z 
Wale of the ſeventh Chapter of Geneſis. | 


"wy 


9. 


Addition. 31 


9. In the biſſextile, or leap Vear, how many Days in each 

Month, and what is their Sum? 

10. From London to Newcaſtle is 150 Miles, from New- 
caſtle to Prefton 62, from Preſton to Lancaſter 41 
from Lancaſter to Penrith co, and from Fenrith to 
Carliſle 19, How many Miles are there from London 
to Carliſle ?. 

11. A, owes ſuch a Sum of Money, that if he paid ſeven- 

teen Pounds, ſeventeen Shillings and Sixpence, the 
Remainder to pay will be eighty-two Pounds, two 
Shillings and Sixpence z required the Sum owed ? 

12. A Privateer to K a Prize, the Private Men's Share 
came to 4741. 17s, 112d. and the Officers received as 
much, beſides 467. unknown to the Private Men ; 5 
how much did the Officers receive ? 

13. A Nobleman, going out of Town is informed by his 
Steward, that his Corn-chandler's Bill comes to 1234. 

19% His Brewer's to 41 Z. 10s, His Butcher's 2124, 
64. To his Lordſhip's Baker is owing 244. To his 
Tallow-chandler 130. 8s. To his Taylor 137. gs. 94. 
To his Draper 741. 13s. 64. His Coach-maker's 
Demand was 214. 16s. 64. His Wine Y erchant's 68L. 
1:5. His Conectioner's 16. 2s. His Rent 82 Guineas, 
and his Servants Wages, for balf a Year, came to 
46L. 5s. What Money muſt he ſend to his Banker 
for in Caſe he would carry with him 50%. to deſray 
his Expences on the Road ? 

| * A Corn- factor buys ſeventy Quirters of Oats, for 46L. 

= 7s. 6d. thirty-eight Quarters of Beans, for 1oog.. 

: Twelve Quarters of Peaſe, which coſt 16. 16s. Eighty 
eight Quarters of Parley, for 73. 84 Sixteen ditto 
of Wheat, for 56£- gs. 10d. and fx Quarters of Rye, 
for 40. 4s. 64. The Water-carriage of all comes to 
13L. 25. 74. his riding Charges to 1L. 135, and if he 

| clears eighteen Guineas by the Bargain; what do his 
Bills of Parcels amount to ? 

15, A Colleftor of Caſh hath been out with Bills and 

gives an account that A. paid him 13/. and half a 

Crown; B. J. 13s. C. 14s. and a Groar. D, 1. gs. 

814, E..11/. 63d. F. 17s. and a Tefter. G. 175, 2d, 

H. A Pound, as half a Guinea, I. A Moidore, and 

135, K. Two broad Pieces of 2 go each, a Jacobus 

of 


32 5 Addition. al 
of 25s, and a Shilling; L. nine Pounds and a Mark. 
M. 124. 12s, N. a Bank Note of 15/. and O. three 
Crown Pieces and an Angel: What Caſh had he in 
charge? 
16. A. of Amſterdam is Debtor to B. of Briſtol for , 
Wares, as per Factor, 4187. 2s. 6d. for forty cut. 
of Cheſtiire Cheeſe, 52. 18s. for Engliſh broad Cloth, 
fifteen Pieces, 3171. 125. 10g. for 19 Fodder of Lead, 
320. for 12 Tons of Far- iron, 1731. 3d. for eight Tons 
of Copper, II IOI. 10s. 1d. for his Acceptance of a Bill 
drawn, 88/7. 147. for another paid for hcnour, gol. 10 
dozen of Morocco Skins, 284 155, 4d. paid Convoys, 
_ Infurance, and Port Charges, 43/. Ware-houſe Room, 
Poſtage, Sledage, boata e, and incidental Charges, 
36s. The Factorage of all came to 1121. 66. For what 

Saum mult B draw to clear the Account ? 

27. In a Gentleman's Service of Phat, there are fourteen 
Diſhes, weighing 193 oz. 6 dwts. Plates thirty-6x, 
weighing 4210. 11 dwis. four Dozen of Spoons, 
weighing 104 cz. 6 dwis. fix Salts chaſed, weighirg 
32 Cz. Knives and Forks, weighing 83 oz. g dwts, 
four Preſenters weighing 113 Oz. 4 dwts. in Mugs, 
Tumblers, Beakers, and other odd Pieces, wt. 204 Oz. 
18 dwts, A ſilver Teakeitle and Lamp, weighirg ö 
126 ez. 9 dwts. and the refl of that Equipage 93 oz. 
2 dvts. What Quantity of Plate had the butler under 

| his Care? 

18. A Merchant buys fix Bags of Canterbury Hops, No. 1. 
of which weighed 2 cwt, 2 qr. iolb. No. 2. 2 cwt, 
1 qr. 16]b. No. 3. 2cwts. 24 Ib. No. 4. I qr. 16Ib, 
belides a couple of Pockets, ditto, that weighed 582 lb. 
each, How many Hundred weight has he 1 to pay Car- 
riage for, on bringing them to Town ? 
19. A Centlemas at A. deſired to know how far it was to E, 
and had the following Anſwer, viz, from hence to Bis 
39 m. © fur. thence to C, is 46 m. 24 p. thence to D, 
60 m. 4 fur. 39 p. and thence to E, 37 m. 6 fur. What #2 
Is the Diftance from A. to E I 
20. A Father was 28 Years old, (reckoning 13 Months to 1 
Vear, and 28 Days to one Month) when his eldeſt Child | 
was born, betwixt the eldeſt and ſecond were 2 Years, 
10 Months and 16 Days; betwixt the ſecond and 
third were one Year, 11 Months; betwixt the third | 


and fourth, were 3 Years, 7 * 25 Days, * 
| the 


my — — — 4 


Subtraflion. 33 
the PEE is 16 Years, 9 ns 27 Days. How old 
15 the Father ? 

SUBTRACTION. 
EXAMPLES of INTEGERS. 


From 476004. take 8 likewiſe from 276000 take 
1050 19, alſo, from 40106 take 27109. 


8. COMPOKND SUBTRACTION. 


Teacheth to find the Difference between any two Sums of 
divers Denominations, as Money, Weights and Meaſures, &c. 


. 


Subtract as in Integers, only when the under Nombee of 
any Denomination is greater than that which ſtands over it; 
borrow ſo many of that Denomination as make one of the 
next Superior, from which take the under Number, and to 
the Remainder add the upper Number, which Sum ſet down, 
remembering to carry or add one to the next higher Deno- 
mination, before you Subtract. 


EXAMPLES of MONEY. 


| £5 s. N A. 3 4. | 4. 
From 142 17 114 210 10 10 
Take 121 4 6+ 176 11 211 
"Remains © | 
| . LE A 5 
Borrowed 264 o o 152 4 ' OS 
Paid 176 12 CE 0 ©” of 
Rem, unpaid 9 8 3 : 


Lent | 47 0 
Received 36 16 5 
Rem. unpaid ; 


2  Subtrafion. 


| | © | " 4. ; . 3 
Borrowed 450 o 0 Lent 2476 14 6 
THETA 
8 127 10 11 oO & 376 19 62 
* — = 1s -4 Ht fon = 17 10 
2 94 17 0 23 276 14 6 
* 8 92 47 18 © 
Paid in all Received in all fn i 
Rem. upp, Rem. unp. TY 2 
„ = 8 
Borkowed %% »» Ra 199 3D 
8 1 0 ©. e*Þ 
= $075 10- 42 — „„ 
— „ 8 
d 16 20% . 147 10 10 
W Xt 4 w 2, - 6 » 282. of 
e 0 1e 9 
= 1 27 1 18 ris 
13 180 6 4 
2 Oo; 42 17 6 
© — — 17 10 o 
Bor. in all | | — — 
Paid Paid in all | 
Rem. unp. ES PE . 


ot WEIGHTS and MEASURES, 


IB. oz. dis. gro. ox · dis. gro. Ib. 3. 3 D r.. 


Bought 14 10 12 17 16 10 2 1 7 7 3 4 0 11 
Sold S323 14 21 12 17 14 14 10 6 2 17 


— — 


111 


Rem · unſ. 


— 


Tons, C. rs. Ib. 1. os. Ars. 4 qri. na. 
1 2 17 tw 10 14 - 


Take 12 11 2 24 137 14 my 74 3 "E 


Remains 


— — 


Eng. ells. gr. na, Fl, 2 976. na. ; Bbc m. fur, po. 
Tw ß 401 4 24 
Remains 5 Ek 4 


SY — 2 — 


bm — — 
1 


From 


R 


R. 


R. 


Subtraflion, 35 


2. H in. be, A. r. p. Tons p. Sd. gal. g. 

From f „ M » i 12 0 RES 

JJ... 0-287 -00 E 
Rem recs rae bi 


— 


Punch. gal. gts, pts, Tier. gal. pts. Anch- gal. rs. 
Bought 14 64 2 L 16 40 4 24: 4 
Sold 10-723 3 ͤ 21, 8 

Rem. unſ. | $20 | 


——_—_— 


— — 


A. d. gal. 7*. B. hbas- gal. l. B. fir. gal. pre, 

From” a 6 4 +39 a0 2 „ 

* Fake” "a3 47-73 107 Te 200 
Remains 5 85 


————— 


— ———— 


A. Bar. fire gal, qts. pls. | Drs. bu. p. Cha. bu. p. 


From 4 % 1l 12 14:4: L 

Tale 7-4-1 6. 5. 43. 16 0-8 
Remains 5 5 bs 

| F La. W. 9 b. p. Mo. ww. F 6, | D. 2 . it, ſec. 

From 12 1 4 4 2 M2 4 21 264 14 24 41 

Take G 7:3 11 2 6 22 107 21 41:55 
Remains | | 


QUESTIONS for Exerciſein SUBTRACTION. 


. Suppoſe a Perſon was born in the Year of our Lord ſeven- 
teen Hundred and thirty-five, how old is he this preſent 
Year being 1769 ? | TL 
2. There are two Numbers, the greater is 102, and the 

leſſer 72, what is their Difference and Sum: | 
3. Having a Piece of Ground 127 Feet in Front, let off to 
\ 57 Feet, to build on at one End; and to B, at firft 27 
Feet, which he afterwards, by conſent, extended to 42 
Peet, what Ground was left me in the Centre? 
$4. If I am 42 Years older than yov now, what will be the 
Difference of our Ages 14 Years after my Deceaſe, in cafe 
you ſhould then ſurvive. ? i n 


5. of 


36 | Subtraction. 


5. Of the noble Family of Cornaro, the Grandfire's Age 

was 134 years, and he-was 93 years older than the 

Son, at the Time when the Son and Father's Age to- 

gether made 112 Years ; diſtinguiſh their Ages. + 

6. B. was 14 years old when C was 25, how old ſhall C | 
be, when B comes to be 25? 

7. What is the difference between the ages of A, born in WM jc 
the year 1693. and B, that will be born 13 years 

| hence; the Queſtion being put in the year 1769 7 

8. When the Air preſſes with its full Weight, in very fair 

weather, it may be demonſtrated, that there preſſes 
upon a human Body about 33905 Pounds of that Fluid 

Matter; and in ful Weather, when the Air is moſt! 77 

light, but 30524 Pounds. What diffe ence of Weight! 

lies on ſuch a Body, in the two greateſt Alterations 

of the Weather ? 

9. Hipperchus and Archimedes of Syracuſe, about 200 
Years before Chriſt; Poſidonius 50 years before the 
ſaid grand Period, and Ptolemy 140 years after it, 
all advanced the Science of Aſtronomy. How long 18 
did each of theſe Perſons flourith before the Year off 
Chriſt 1769? 

ro. in the City of Pekin in China, is a Bell weighing it | 
is ſaid eee at Nankin, in the fame Country, is 19 

another weighing $5oooolb. The firſt excceds the ; 
great Bell at Erfurd, in upper Saxony, by 9460cld.f 

How much then is the German Bell inferior in weight 

to the Second ? L 
11. Your Grandfather. if living, is 119 Years of Age, 0 
Pour Father actually 65 ; you are not ſo old as your] 

Grandſire by 83 Years; What is the difference in 

. Fears | between your Father and you? 

12. A Snail in getting up a May Pole, only 20 Feet high, 

was obſerved to climb eight Feet every day ; but every 

night it came down again 4 Feet: in what time by 
this Methcd did he reach the top of the Pole? 
13, A. is 13 Years younger than B. and 17 Years older 

| than C. who in the Year 1747 was known to be 24 

Years of Age: How old was each of theſe Perſons in 

LTD LY. | 

14+ A Public Edifice was finiſhed towards the Clofe offi 


the 10th of _ John, wiv began his N con ; 
ear! 


20 


eu #1 
"Years after the Conqueſt in 1066; and it flood till 


within 70 Years. of the Peace of Utrecht, in 17133 
of what duration was it:: 5 
15. A grant was miade by the (romny pang 1239, which 
' was forfeited 137 Years before the Revolution in 1638; 
Hey dong did the ame ſubfüt :?: 
16. Moſes Was born Anno Mundi 2433; Homer 832 Years 
after him; Julius Ceſar lived fo-ty Years before our 
Saviour, and Alexander 312 Years before Cæſar; now 
as Chriſt was incarnate 4000 Years after the Creation, 
tte Sum of the Intervals between Homer and the three 
great Perſonages laſt mentioned is required. _- 
17. The Semi-diameter of the Earth's Orbit, or annual 
I Path round the Sun, in the Center of the Syſtem, is 
about 81,000,000 of Miles, that of Venus 59,000,000; 
when they are both on the ſame Side the Sun, they are 
in Perigzo; when on different Sides, in Apogæo. 
= What is the Difference of their Diſtances in both theſe 
_ Circumſtances? 1 "ES 
13. B. was born 14 Years after C. who came into the World 
' 19. Years. before A. who was 23 years of Ape eight 
Fears ago: What then is the Age of D. who is within 
22 Fears of being as old as thoſe three together. 
19. Arphaxad was born to Shem two Years after the Deluge, 
x aud 500 before his Father's Death; but at 35 Years of 
Age he had Selah, who at 30 was Father to Eber: who. 
gat 34 had Peleg; and he liyed 439 Years after that; 
= The Queſtion'is, whether Shem or Eber died the firft ? 
and at nine- ſcore and fourteen Years after the Death of 
the longeſt liver, what Interval might be wanting to 
complete the Term of 1000 Year; after the Flood? 
20 K. is 19 Years older than L. who was 27 Years of Age 
in the South Sea Year, 1720: How old is M. in 17,0, 
; who, in the Year 1738, was within 24 Years of being 


gon, x 2 %* 


—— — — 


7 as old as both of them together? LS 
21. A. Born Anno Chriſti 318, lived 207. Years before B. 
BY who lived 104 Yeats after C. who was Succeſſor to BD. 
| 84 Years, E. was alſo 112 Years after D. but Prede- 
\| ceſſor to F. by 47 Years: In what Year of Chriſt did 
esch of theſe Gentlemen Ffouriſh? ? 
. Sam was born 28 Years before Toby who died at 12, 
and lived 19 Years after him. Rachel came 40 light 
: £ _ N When 


_ 


29. 


24. You were born 24 Years after me; how old ſhall I] be 


Subtrattion. 
when Sam was 16, and died 11 Vears before him. 


Joſhua, when Rachel was 7 Years, being himſelf then 


14, went abroad, where he continued 9 Years, and re- 
turning, ſurvived Rachel four Years: How old was each 


of theſe, and what is the Sum of their Ages? 


3 


B. born Anno 1108, lived 48 Years before C, who was 


113 Years Senior to D, and X was 114 Years before 


V. who was 74 Years after Z. born Anno 1527: In 
what Years of Chriſt were theſe Men ſeverally born? 


when you are 17? and how old will you be when I am 
70 Years of Ape? 3 l 


25. Five notable diſcoveries were made in 215 Years Time, 


26, Three and thirty Years before the Reſtoration in 1660, | 


27. 


28. 


29. 


viz. 1. The Invention of the Compaſs. 2. Gun- 


Powder. 3 Printirg. 4. The Diſcovery of America, 


5. Truth, in the Reformation» The laſt was brought 
about Anno 1517, the third 77 Years before; the ſecond 
42 Years after the firſt, and the fourth 148 Years after 


the ſecond, The Queſtion is, in what Year of Chriſt 


did each of theſe happen to. be found ? 


the Crown granted Demeſnes to certain Uſes for 210 


Years then to come. The Proprietor in 1715, pro- 


cured a reverſionary Grant for 99 Years, to commence 


after the Expiration of the firſt : In what Year of Chriſt 


will the ſecond Term end ? 


A. was born when B. was 18 Years of Age: how old | 
ſhall A. be when B. is 417 and what will be the Age | 


of B. when A. is 72? | 


The building of Solomon's Temple was in the Year of 5 
the World 3000: Troy was by computation, built | 
443 Years before the Temple, and 260 before Londan; | 


Now Carthage was built 113 Years before Rome, 
founded 744 Years before Chriſt, born Anno Mundi 
4000, is London or Carthage the ancienter City, and 


how much? „ . 
If the mean Diſtance between the Earth and Sun be 81 


Million of Miles, and between the Earth and Moon 240 


Thouſands; How far are theſe two Luminaries 2ſunder | 


in an Eclipie of the Sun, when the Moon is lineally 
between the Earth and Sun? and in another of the 
Moon, when the Eatth is in a Line between her and 

# & , * EY We . 30. 


N 
—— 
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30, From the Creation to the Flood was 1656 Years ; 
”.. thence. to the Building of Solomon's Temple, 1336 
© Years; thence to Mahomet, who lived 622 Years after 
Chriſt 1630 Years; In what Year of the world was 
Chriſt then born ? | 
Seth was born when Adam was 1 30 Years of Age, and 
300 Years before our ſaid Grandfice's Death: Seth at 
the Age of 105 Years, had Enos: He, at go, was 
Father to Canaan, who at 70 had Mabaleel. This 
Man at 65 begat Jared, who, having lived 162 Years, 
was Father to Enoch: this Patriarch at 65 Years of Age 
bad Methuſelah : and by the Time he was 187 Years 
of age, his ſon Lamech came into the World, who at 
. 182 Years old was Father to Noah: and when Noah 
Was 600 Years old, the Flood ſwept away the Bulk of 
Mankind. In what Year of the World did this happen, 
ada and how long after the Death of Adam? 
32. Miſs Kitty told her Siſter Charlotte, whoſe Father had 
before left them twelve thouſand twelve HundredPounds 
apiece, that their Grandmother by Will had raiſed her 
Fortune to fifteen thouſand Pounds, and had made her 
down twenty Thouſand : pray what did the old Lady 


31. 


9 


leave between them. 
33. The Powder Plot was diſcovered 88 Vears after the 
Neformation in 1517: The Murder of King Charles 
the firſt was committed 43 Years after that Diſcovery : 
The Acceſſion of the Brunſwie Family to the Crown 
was ig 1714: juſt 54 Years. after the return of King 
Charles the Second, who had lived in Exile ever fince © 
the Death of his Father Charles the Firſt : How long 
was that? 3 1 
34. B. Born 161 Years ago, died when C, was 47 Years of 
Age, who it ſeems came into the World 180 Years 
ſince, and out lived B. 43 Years; The Sum of their 
Ages is required? ; 
35+ If Sampſon was born 17 Years after Timothy and 
Timothy 26 Years before Jacob, who 28 Years hence 
will be juſt 50: In what Vear of Chriſt were they ſeve- 
„rally born; the Queſtion being propoſed Anno 1769 ? 
36. A. Born 445 Years before the Year 1733, died Anno 
. 1352; B. born 37 Years ago, will die 18 Years hence: C. 
=o born 


40 Ssubtradtion. 


born 256 Vears ago, died 197 Vears Race D. born 
Anno 1578, lived till within 75 Years of the ſaid 
1733: the Length of theſe Peoples lives is ſeverally 
required? 
37. A. born Anno 1441, lived till B was 7 Years of Age, ll © 
which was 23 Years before the Reformation in 15 17, 
B ſurvived this remarkable Era juſt 49 Years ; C. 
born 9 Yeors after the Death of. A. lived but till B. 
was 36 Years of Age: The Sum of the ages, of thee 
three Perſons is required? . 
38. A. born Anno 1438, died at 48 years of Age; B. died 
Anno 1 fo, aged threeſcore and ſeventeen ; C. in 
the Year 1577, was 22 Years of Age, and ſurvived 
_ | that Time 54 Years; D, Apno 1616, bad lived juſt 4 
helf hes Time and died in 1648; E. Was 73 Years old 
at the Death of D. aud 1. Years afterthat Was Father 
to F, who was 31 when Ris Son 15 was born, who, 
at his Grandfire's Death was 711 ears of Age, the Wl 1 
* *. of Chrcift, wherein theſe Men were born and 
the Years wherein the firſt five of them died, are ſeve- 
rally required?" | 
39. A. born 17 Years after C. and 13 before B. died 42 
Years before King George the Second's Tnauguration 
in 1727, aged, 47 Years, A. died Anno 1712, and 
and B. exactſy g Years before him; P. born 23 Years 
before C. died at 6 E. born 11 Years affer B's 
Death, will die 12 Nan after the Year 1733; and 
F born ju? in the Midway of the Interval, between 
the Birth of A and D's. is not to reach the Time of 
Dezth by 14 Years ; what is the Sum of all their Ages, 
MM which of them tived longeſt?* _ 
40. A Horſe in his Furniture is Worth 35L. 10s. out of it 
12. 127. How much does the Price of the Furniture 
exceed that of the Horſe? 
41. A Trader failing was indebted. to "— 714. 125. 64. 
1 34% . gd. 'To C. 16ʃ. 8s. 84. To D. 440. 
To E. 5686“. e F. II. 25. 3d. To G. il. 
107. and to H. a fine of thirty Marks. At the Time 
of this Difafter he had by him in Caſh 3J. 125.64 in 
Commodittes he had 231. i, in Houthold Furniture, 
134 8s. 64. in Plate, As 18s, 54. in a La 
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561. 1s. in recoverable Book Debts, 87/. 13s. 104. 
Suppoſing theſe 'Things: faithfully ſurrendered to his 
Creditors, what will they then loſe by him? « 

42. A, Made a Bond for 1140. 10. the Intereſt came to 

100. He then paid off forty Guineas, and gave a freſh 
Bond for what was behind. By the Time there was 
_ 131, . 8d. due ↄn the ſetond for Intereſt, he paid off 
371+ 14s. zd. more; took up the old Bond and ſigned 
a new-one ſtill for the Reſidue, the Principal again 
ran on till chere was. 9l. 1150. 3d. more due, and then 
he determined to take it up; pray what Money had 
his Creditor'to receive? . 

43. A Chaiſe, Horſe, and Harneſs, were together valued 

at Fol. the Horſe in Harneſs was worth 381+ 165 6d, 
the Chai'e.and Harneſs were eſtimated at thirteen 

Guineas; their ſeveral Valuations are required ? 

44. A Merchant taking an Inventory of his Capital, finds 
in his Veults 28 Puncheons of Brandy, which coſt 
him $741. 16s: Gd. Bourdeaux Claret, 40 Tuns, 

which ſtood him in 7541. 48. 22 Laſts, 4 Buſhels of 

Corn in his Granaty, worth 675. 17s. 3d. with 2 
Laſts of Canary Seed, worth 1131: In his Warehouſe 
were 10 Caſks of Indigo, worth 632. 12s, 4 Parcel 
_ of. Saffron, worth 2531. 5s. W. P. of Stafford owed 

him 384l. 108. la the Hands of F. G. at Lynn, he 

had Wines to the Amount of 10111. 10s: Pepper in 
the keeping of S. Q. of the Cuſtom houſe, value 
1552]. 168. 8d. tefides: which R. O. owes him on 
on Bond zool. and T. M. on Note -z60l. 148. He has 
in India Bonds to the Value of 489. and the Intereſt 
of thoſe Securities made 251 14s. 6d. Be had Bank- 
Stock to the Value of 2134l. 4s d. There lay in 
his Banker's Hands 1892l. 178. 6d. He was at this 
Time indebted to D. E. 7131. 138, To M. F. 3 pal. 
108. 8d. to L. P. the Foot of his Account, one 
hundred and (eventy two Guineas. To J. B. on 
balance 571. 12s. od. To an Inſurance gol. T he 
Preſent State of this Perſon's Fortune is required ? 


45. 4 Merchant at his eut ſetting in Trade ou ed 280]. 


He had in Caſh, Commodities, the Stocks and good 
Debts 115051. 108. He cleared the firſt Year by Com- 
s, K 3 merce 


42 Subtradtion. 
merce 393]. 13s- 1d. What was his neat balance at 
the Fears end; | | BLAST ASS 
46. Received from my Factor at Alicant, on Account ef Sales 
of Tin, to the Value of 1971. 128. Sterling; of Bees: 
Wax to 711 7s 64. of Stockings to 471. zs bu. of 
Tobacco, the Net proceeds whereof were 9431. 15s. 
od. of Cotton 1231. 38. 7d. and of Wheat, to the | 5 
Amount of 11561. 5s. 6d He at the ſame Time 
adviſes, that he has, per Order, | ſhipped for my 
Account and Riſk, Alicant Wines to the Value of 
2261 16s. Gd. Figs of 1571. 11s. 3d. Fruit, ninety 
Cheſts coſt 1041. 6s. Olives, 1361. 10s. Oil 193]. 175. | 
Raifins, 1431. 4d. and Spanith Wool to the Value of | 
751. 13s. 8d the Commiſhon of the whele Configa- | 
ment came to 71]. 18s. 11d. The Queſtion is which 
of us is to draw for the Difference and how much? Ml 
47. Jacob by Contract, was to ferve Laban for his two 
Daughters 14 Years; and when he had accompliſhed | 
11 Years. 11 Months, 11 Weeks, 11-Days, 11 Hours, 
and 11 Minutes; Pray how long had he yet to ſerve? | 
48. A. B. and C. open an Account with a Fanker, Jan. 11, 
1769, and put into his Hands, viz. A. ſeventeen 
Guineas, B. 341 fis. 6d. C. 281. 18s. 10d. on the 
21ſt. A, withdrew gl. 10s, and C. advanced 121. and | 
a Crown. The 24th B called for 61, 10s. The 4oth | 
C. wanted 191. 8s. 4d. on the 12th of Feb. B. depo. | 
fited with him eleven Carolus's and three Moidores: | 
On the tigth, A. fent for 5l. and a Noble more: but 
on the 24th returned him 421. on the 24 of March, 
C. paid in twenty Guineas, and B. drew for fix. The x 
14th B. ſent in 171. 8s. 8d. and the 1th A. had back FF 
121. 28. 6d On the 19th they ſent for five Guineas Þ 
a Man, and on the 24th they returned that Sum, and MF 
ten Marks a Piece more: how much did t'eir ſaid | 
Banker owe them joinly and feparateclv at Lady-day? | 
49. Received in Lieu of two Gold Repeaters, ſ:n* to Ja- 
maica in 1767, the five heſts of Indigo following; 
and on a like Adventure, in 1769 the ſubiequent | + 
fye Cheſts: The Queſſi n is. how much Indigo 1 had 
leſs the ſecond I ime than the firſt? | 
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Anno 
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Anno 1767. ewt, qr. Ib. lb. A.1769. cwts. qrs. Ib. Ib. 
No. i rens 1: 43f. /7 SUE 32. 
36... P 47 „ 55 
3. 2 0 12 41 7. 412-2 Ie 30 
4+ „ 42 1 27. 
Go Hh I 41 08 FH 34. 


50. 


1 49 
W. X. V. and Z. ſend their Money to the Bank, 
and draw upon it in the following Manner, viz. June 
4, 1769, Z. ſent in 70. 8s V. had 1161. 148. 10d. 
remaining on Balance, and the 14th ſent in 120l. 
more, W. paid in 471. 188. 2d. in Cath, nd delivered 
a Bank Note for 200l X. paid in a Bill of Exchange, 
on a good Man, for 331. 14s gd and in Cath made 
it up iool. V. on the th drew for 431. 125. 6d. and 
the 2oth Z. for eleven Guineas W. on the 24th 
added 141. 12s. 1cd, and X. withdrew 471. 0s. 8d. 
V. on the 28th paid in 1$1. 5s. and two Days after 
drew for 881.1 35: 4d. W: lent for fixty-three Guineas 
on the. zoth, and in five Days after for I 10s 9d. 
more. Z. on the 7th of July demanded 1 21. 8s. 2d. 
and X. 7l. 3s. id. Z. on the rgth remitted them 311. 
128. 4d. and per Aifgnment, they received for him 
at the ſame time double that Sum. Y. required. 
8 11. 193. 8d. on the 12th, and W. ten Gnineas, V. 


three i ays after that, ſent in 421. and W. 5 21. Cn 


the 19th X. ſent for 381. 18s. 1od.- and the 24th paid 


in % Guineas. The Queſtion is, how ftood theſe 
Gentlemen's Cath ſeverally, and what Money can 


53 


54. 


A Perſon dying left 131111. 10s. 6d. between his Son 


they jointly raiſe? | | 
A. and B. having each a Sum of Money, A's Sum, 
which is the great<ſt, is 741. 1-5 and the Difference 
of their Sums is 491. 13s, 64 I demand es ſum ? 


.. Suppoſe I borrow. 10al. and pay in Part 441. 17s. 6d. 


how much Remains to pay? 1-4 

Suppoſe a Gentleman has an Eftate of bool. per Ann. 
and he pays Land Tax 14ol. alſo for Repairs 941. 178. 
6d. What is his neat Eſtate per Annum ? - 6 
and Daughter; the Daughter was to have eleven 


Thouſand, eleven hundred and eleven Pounds; What 
was the Son's Fortune? _ 


* & © 0 


ſ 14276084) 


1204674 


Multiply 14 17 11 
By 7 2 


Prod. 


Ex. 1. 


Waal. J 2746735, bby 42 . + 


L 4974746) 
3142708 
12700009 
[42 
Multiply 4 7 en. b 
1 
317 2 


=. Multiplication. 
EN AM P L ES f INTEGERS. 


E00 
ie e e 


1. 4 Ya:ds of Cloth, at 17s. 65d. per Yard. 
178. 643d, 
4 


. 
es 


Anſwer 2 10 


K 7 by. 
af 748. 
10646 7 ÞY Tf 5278. 
1142760 (39674 
s | 467852. | 
| 40702609. 
y4 4100. 
n 
. 24. 
L 1. 


9. COMPOUND MULTIPLICATION, 


Tea-heth to Multiply by one common Multiplier) any | 
Sum or Number conſiſting of Divers I enominatiens.. 8 
Caſe I, When the given Quantity doth not exceed 12. 
R. OU : 

1. Write the Multiplier (or given Quantity) der the 

loweſt Denomination of the Multiplicand. 2 

. Multiply the Number of the loweit Denomination by 

the Multiplier and Divide that Product by as many 
of that, as make one of the next higher Denomination, 

the ſame which you ſtop'd at in Addition, ſet doun | 
the Remainder underneath its own Place, and add 
the Quotient to the next ſuperior Denomination, as 
you Multiply; in this Manner proceed with all the 
other Denominations to the higheft.. = 


EXAMPLES of MONEY. 
. 
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Multiplicatiou. 415 
2+ 6 Hundred of Cheeſe at 31. os. 6d. per cwt. | 


3. 7. Ells of Holland, at 7s. 10d. per Ell. 


4 8 Pounds of Lea, at 18s. 9d · per Ib. 
5. 9. Gallons of Wine, at 128. 8d. per Gal · 


. 10 Anchors of Brandy, at 21. 6s. 4d. per anch. 


7. 11 Barrels of ſmall Beer, at 128. 7d. per Barrel 
8. 12 dozen of Candles, at 78. 102d per dozen. 
C A 8s E I 


When the given Quantity exceeds 12, and is ſuch a 


Number that any two Figures (in the Multiplication Table) 


being Multiplied together will produce it. 


r CL EE 


* * 
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Multiply the given Price by one of thoſe Numbers, and 


that Product by the other, which will give the Anſwer, 
N 


9. 14 Ounces of Silver at 6s. 73d per oz. 
2 L +4 1 : $1 LF T3 2 05, 744. * 
5 7 J R 2214. 
Exam. 1. „ „„ 


— —— 


Anf. £.4 19 of 


10. 181h. of Sugar, ꝛt 1024. per 1b. 
11, 20 Piſtoles at 7s. Gd. each. 
12, 27 Quarters of Wheat, at 21. 9s. 6d. per quar. 


13. 30 Yards of German Serge at 4s. 113d. per yd- 


14. 36 Stone of Wool, at 10s. 8d per ſt. 


I5. 42 Tuns of Wine, at 741. 19s. 114d. per Tun 


6. 45 North Britons, at 244. each. 

7. 50 Moidores, at 27s. each. | 

18. 52 Weeks work, at 18s. 101d per Week 
10. 50 Yards of Shalloon, at 28. 71d. per yard. 


20. 64 Firkins of Butter, at 11. 11s. per Fir. 


46 Multiplication. 


21. 66 hates of Rum, at gs. 8d. per Gall. l 
22, 72 Reams of Paper, at 158. gd. per Ream. 

23. 77 cz. of Mace, at 1s- 62 d. per oz. 

24. 80 yds. of Yorkſhire Cambleis, at 112d. per yd. 
25. 84 Gallons of Oil, at gs. pet Gal, 

26. 96 Yards of Indian Dimity at 1s. 102d. per yd. 
27. 99 Yards of Froad Cloth, at 188. 111d. per yd. 
28, 100 Yards of Cambric, at 11s. 10d. per yd. 

29. 120 Hundred of the beſt Dutch Pens at 4s. 6d, = be 
30. 132 Deals, at 1s. 10d- | 

31. 144lb. of Tobacco, at 1s. 71d. per w. 


C A 8 E m. 


When the dow Quantity can't be produced * the 
Multiplication of two ſmall Numbers, = 2 


13 
3 
13 
3 
4 
4 


R UV 8 E. 
Find the neareft Number to it leſs, by which, multi ply 
as before, then for what is wanting, multiply the Price 
by that Number, and add it to the laſt * and the 
Total will be the Anſwer. | 
FX 4 i PLE 8. 


32. 17 cwt. of Malaga Raiſins, at 11. 4s. 104 14. per cut. 


14 45. 10d. 
= 
41 
4 


ͤ— 
—— 


19 18 216 
J To, 


Anſw. 3 102 | 
33. 19 lb. of fine Hyſon Tea, at 19s. 113d. per lb. 
34: 29 Yards of Diaper, at 1s. 24. per yd. 


Multiplication. . 47 


35. in; of Mens fine Cotton Hoſe, at 21. 178. 6d. 
| er doꝛ. | | A L%4 | 
36. 47 Yards of Flowered Linen, at 58. 10d. per yd. 

37. 58 Ells of Holland, at 10s. 43d-per Ell. x 

38. 67 cwt. of Tobacco, at gl. 17s. per cwt. 

30. 75 dozen of Soap, at 6s. 42d. per doz. | 

40. 86 Yards of green Silk Damaſk at 198. 114 per yd. 
41, 106 of Vyſe's Tutor's Guide, at 28. 6d. each 


„ 
When the given Quantity con ſiſts of . 2 or 4. 
. 


Divide the upper Line (the Price of one) by 4 for 3, by 

2 for &, and for 4, by 2 firſt for 4, then divide that Quo- 
tient by 2, for f; add them to the Product and the Sum 
will be the Anſwer required...” 


UE X TME 


42. 284 1b. of Sugar, at gad ; per lb. 

43. 352 Fons of Hay, at 31. 6d. per Ton. Ay. 

44. 764 dozen of Red Port, at 11. 12s. 10d. per doz. 

45. 172 Barrels of Ale, at 36s. 65d. per bar. 

46. 8+ Butts of Beer, at 41. 6s. 7d. per butt. 

47. 1003 Acres of Land, at 26l. 17s. 6d. per acre. 

XZ This Method of finding the Value of any Quantity of 
Goods under 100, at any price, per yd. Ib. &c. is of ex- 

cellent uſe, to ſuch as buy or ſell by retail- | : 
hut for great Quantities there are other Methods much 


— 


= -ctter (ſee Practice.) 

= Yet ſometimes it may ſo happen, that your given Quan- 
| tity, though confiderably great, may be wrought by the 
_ FX continual Product of three Numbers, as the following. 
8 | EX A MF LE * | 
48. 160 Ounces of fine Gold, at 41. 10s per oz. 
49. 112 Buſhels of Oats, at 1s. 104d. per buſh. 

3 50. 336 Yards of Dowlas, at 2s 5d. per yd. 


51 350 oz, of Cloves, at 114d. per oz. 


1 Multiplication. 


of WEIGHTS and MEASURES, | 


ſ14 lb. eich o dwts. 21 g rs. 
17 Tons, 17 cwt. o qr. 241b. | 


NY OS OD O = O 


14 cwt. oqr. 2 1 Ib. o Oz. 14 drs. 
rolb. 63. 4 3+ 1 D. 17 grs. 
| 127 yds. 3 na. = 1 
_ | 40 Ell Eng. 4 qrs. 2 na. | 
120 lea. 7 fur. 24 p. | | 
149 yds. 2 f. 11. i. be, „ 
Multiply 4 46 W. hhds: 47 gal. 7 Pts. 8 
6 tuns, 1 p. 1 hhd. 46 gal. 3 qts | 

| 


2 


by mw 


27 tier. 41 gal. 2 qts. 

4 B. hhd. 47 gal 6 pts. 

10 A, hhds. 17 gal. 3 qts. 1 pt. 
| 12 Þ, bar, 2 fir. 7 gal. 7 pts. 
140 a. 2 r. 29 p. 


74 laſt, 5 qrs. 4 bu 1 p. . 
365 d. 5 h. 48 m. 57 ſec. |} L 1 


QUESTIONS for Exerciſe in MULTIPLICATION. 


1, What Number taken from the Square of 54, will leave 
19 Times 46? ; 
2. Suppoſe 50 Men take a Prize, and each Man's Share 
comes to 1421. What is the Value of the Prize? 

3. What is the difference, and what the m of ſix dozen 
dozen, and half a dozen dozen? | F | 
4. A certain Ifand contains 52 Counties, ev--+, © zunty Þ 
42 Pariſhes, every Pariſh 245 Houſes, and every | 
Houſe 10 Perſons. I demand the Number of Parilthe<, 
Houſes and Perſons that are in the whole ifland ? ; 
What difference is there between twice eight and | 
twenty, and twice twenty eight: As alſo, between 
| twice five and fifty, and twice fifty five? i 
6. By Gods bietling upon a Merchant's Induſtry; in ten I 
Time he found himſelf poſſeſſed of 13000l. it appear , 
from his Books, that the laſt three Years he had Þ 
cleared [ 


Mulliplication. 49 

cleared 8731. a Year; the three preceeding, but 5861. 

a Year; and before that, but 3641. a Year. The 

Queſtion is, what was the State of his Fortune at every 

Year's end that he continued in Trade? and what had 
he to begin with ? „ 

6. The Remainder of a Diviſion Sum is 423, the Qotiegt 
423; the Diviſor is the Sum of both and 19 more: 
What then was the Number to be divided ? | 

. The Silk Mill at Derby contains 26486 Wheels, and 

| 97746 Movements, which wind off or throw 73726 

Yards of Silk every Time the great Water Wheel, which 
gives Motion to all the reft, goes about, which 1s three 
Times in a Minute. The Queſtion is, how many Yards 
of Silk may be thrown by this Machine in a Day, 
reckoning ten Hours to a Day*s-work ? and how many 
in the Compaſs of a Year, deducting for Sundays and 
great Holidays 63 Days; provided no part of it ſtands 
ſtil] ? | | | 


s. There are two Numbers; the bigger of them is 73 Times 


109; and their difference 17 Times 28, I demand 
2 their Sum and Product. 5 
9. Trajan's Bridge over the Danube is ſaid to have had 20 
| Piers to ſupport the Arches, every Pier being 69 Feet 
thick, and ſome of them were 150 Feet above the Bed 
of the River; they were alſo 173 Feet aſunder: Pray 
what was the width of the River in that Place; and 
how much did it exceed the length of Weſtminſter 
Bridge, which is about 1200 Feet, from Shore to Shore, 
and 1s ſupported by 11 Piers, making the Number of 
Arches 12? | EY TS TE | 
19, 4 Fellow was ſaying, that when he told over his Baſket 
of Cheſnuts, two by two, three by three, four by four, 
five by five, or fix by fix, there was ſtill an odd one; 
but when he told them ſeven by ſeven, they came even: 
: How many had he? | | 
. There are two Numbers, the leſs is 187, their difference 
34; required the Square of their Product, ditto of their 
Y Sum, and difference, and the Sum of thoſe Squares? 
2. In the Partition of Lands in an American Settlement, 
| A. had 757 Acres alloted to him, B. had 2104 Acres, 
C. 16410, D. 12881. — F. 9813. H. 3 1 


CTC __— 


Multiplication. 


Lg ]. 8818 Acres. Now, how mary Acres did thei 
Settlement contain, fince the Allotments made as above 
want 416 Acres of one fifth of the whole? 
. How many different ways can four common dies come 
up at one throw? Note, one may come up fix. | 
A Robbery being committed on the Highway, there 
was aſſeſſed on a certain Hundred, in the County of 
S. the Sum cf 3731. 148. 8d. of which the four Pariſhe; 
paid 371. 16s. a. the four Hamlets 281: 3s. 10d. each, 
the four Townſhips nineteen Guineas each, what was 
the Deficiency? | 
15. Suppoſe that for a Quarter's Rent J pay in ds ſeven 
Guineas and Six-pence, and was allowed for ſmall Re. 
pair 18s. 6d. for the King's Tax 8s. gd. what did my 
| Tienement go at a Year? 
i 16. At Leiceſter and ſeveral other Places, they weigh their | 
1 Coals by a Machine, in the Nature of a Steel Y ard, 
Waggon and all; three of theſe Draughts together : 
amount to 137 cwt. 2 qrs. 10 Ib. and the Tare ot 
Weight of the Waggon, was 13 cwt. 1 qr. How many 
Coals had the Cuſtomer to pay for? 
17. A Perſon dying left his Widow 1780l. and 12gol. to 
each of his four Children, 30 Guineas a Piece to 1; | 
of his poor Relations, and 1 pol. to Charities ; he had 
been 257 Years in Trade, and at an Average had cleared] 
- 126l. a Year. What had he to begin with; : 
18. In a Company S. had 3]. 17s. zd. more than T. who 
had fix Guineas leſs than R. who had within 16s. 8d. Þ* 
as much as W. who was known to have. 100 Guireas 
wanting ten Marks of 138. 4d. each, pray what Money 
had they among them. 7 
19. A Perſon dying left his Widow the Uſe of goool. To Þ 
a Charity he bequeathed £461. 10s. To each of his I 
three Nephews 1230l. To each of his four Nieces i 
10 fol. To twenty Poor Houſe-keepers five Guiness 
each, and 200 Guineas to his Executor: What muff E 
he have died poſſeſſed of ? £ 
20, A Gentleman gave his Daughter to her Portion, 3 ö 
Scrutoire, in which was 12 Drawers, in each of theſe 
are 6 Diviſions, and in each Diviſion there was 100l. 4 
Moidore and half a Guinea: What was the youth 
Lady's Fortune ? 


21 
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Diviſion. . 


. 1. Suppoſe a Gentleman's Income is sool. per Annum, 
̃ and he expends daily 19s. 11d. What doth he lay 
* up at the Year's end? Fes 

2. If a Gentleman expendeth daily 11. 128. 6d. and at 
i the Year's end lay eth up 2941. 12s. 6d. I demand hit 
ff | Yearly income? 5 e 
5 n 
1 EXAMPLES of INTEGERS, 
yl |, 14076393) 5 * 
| 50742145 | | 42.7 
7 2410296 | 84. 
.| | 98420049 | 570. 
; | | 308763705 3029. 
1 16221212499 | J 46058. 
: Divide 51799555 pbyy 2127345: 
| 7885 5994985 3090807. 
J | 1370421427 | | 3700. 
* = | 4074964478 | 827000. 
5 2476985 14 9400. 
4 | 47481426] | 24 
41 L 1217083 © _ 
: 1o. COMPOUND DIVISION. 
FS Teacheth to divide (by one common Diviſor,) either a 
5 FE timple or Compound Number, into any propoſed Number 


L * equal Parts, whereof each ſhall be a compound Num- 
= Ca SS = © | 
When the Diviſor doth not exceed 12, 


; R U L E. 
1. Place the Diviſor and Dividend as in Tategers. 
2. Writing their Quotas under each reſpective Dividend. 
3. But if there be a Remainder after dividing any of the 
L Denominations except the leaſt, you muſt find how 
many of the next lower Denomination it is equal to, 
by wultiplying it by as many of the next leſs as make 
one of that, which add to the next (if any) and divide 
as before. . — 
F 2 | E X- 


Diviſion, 
EXAMPLES of MONE Y. 
8 


2)14 16 10 


— Ee I In 


4 99317 o 6 11)6 6 114 
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— — 
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1. If 5 Yards s of Holland coſt 21. gs. 102d. what doth « 5 
* colt ? | 


$21. 97. 1044. 
Anſw.L.o 9 114 


2, Tought Jewt: of Cheeſe, for which 1 gave 71. 118. 6d. 
at what Rate did I give per cwt? 
3, If 10 dozen of Candles coſt 3I. 178. 1d, what coſts one | 
dozen ? 
Sus poſe 1 give my Servant 14 Guineas per Year; what | : 
aces his Monthly wages come to? 


C:A ˖ II. 
When the Diviſor excceds 12, and is ſuch a Number 


uy tif any two Figures (in the Multiplication Table) being I 
ultiphed together w 11! produce it. : 


8 ch Pp e * EY „ ag cken 
jo ary At ene GIS 5 N 1 eo n a La 8 AX 2 
8 . F 3 r HANS V . = - 
- 


RV hi B:” 
Divide by its component Parts, as in Sect. 5, Cafe 4. 


£XAUFLLL 
gd. into 16 equal parts. 


ei 7 — RE 125 84. 


Anfw. 3 


2 Pie. de zl. 125. equally amongſt 24 Perſons. : 
. 4- What is Cloth per yard, when 36 yards coſt 64'. 195? W 

4. What is Tobecco per cut. if 42 cwt. coft 1901, 45. 6d. Þ 
5 55 
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5. Bought 48 Yards of Broad Cloth for 371. 14s. 8d. I 
: deſire to know at what Rate per yard? 
= 6. Suppoſe a Man ſpends 781. 16s. 8d. in 8 Months Time, 
u hat is that per Week? | 
7. A Prize of 45671. os. 1od. is to be equally divided 
amongſt 55 Perſons ; what is each Man's Share? 
8. What is Tea per cwt. when 63 cwt. coft 2641. 12s? 
9. If 72 O:. of Silver, coſt 18 Guineas, what is it per oz? 
10. Suppoſe 1 have four 81 cwt. of Cheeſe which coſt me 
121]. 128. Cd. at what Rate did I buy it at per cut? 
11. Divide 1741. 1s. 8d. equally amongſt 120 Sailors? 


E 


When the Diviſor cannot be produced by the Multi 
plication of two ſmall Numbers. Divide as in Sect. 4» 


Caſe | | . 
RN A EP: 8 i8 


iind 


12. Divide 214l. 178. equally amongft 17 Perſons. 
177214. 12012. 


T7 
: 44 
4 4 
| D] 
Rem. 100. V 
20 7 
17)2:7(125 5 
17 G 
47 1 
34 8 
Rem. 2235. 9 
* S 
= 
3 . 2 
17) 15604. 
1 
Rem. 34. 


13. If 


—— 2 — — — 


Diviſion. 


If 26 Tons of Hay colt 831. 178. what will 1 be? 
. Divide 4671, amongſt 145 People? 


The following Examples require three Diviſions. 


I geve 39). 2s. for 112 Yards of Cambric, at what 

Rate did! give per Yard? 

Divide 10091. equally amongſt 3 50 Perſons. 

17, Suppoſe the Clothing of 224 Charity Children, comes 

| to 6101. 8s. What is the Expence of each? 

18. Divide 14261. equally amongſt 640 Perſons. 

If the given Quantity or Diviſor, conſiſts of 4 2 or 4. 
. 

ſultiply the given Quantity by 4, adding to the Pro- 

duct 1 for 4, 2 for 3, 3 for 4; and it will give the Di- 

viſor, which divide with as before, and the orient 

multiply by 4, will give the Anſwer 

19. Suppoſe I give for 6Z yds. of Cambric, 121. 125: 11d. 

at what rate did 1 buy it at per yard ? 

Suppoſe a Perſon in Trade to clear 10611. 8s. 94d. 

equally in 103 Years, what was his Yearly increaſe 5 

of Fortune? | 

. Suppoſe another to clear 48 ol. 1 38. 112d. equally in 

8 Years? what was his Yearly profit ? 3 


Of WEIGHTS and MEASURES. 
MEA IM P44 3 K 


8 lb. 102. 5 dwts. 8 grs. TT 3 
24 tuns, 14 cwt. o qr. 14 Ib. [4 
17 cwt. 2 qrs. 27 lb. 14 oz. 15 drs. 4 
4 1b. 11 3. 4 3, 2 2, 12 grs. 3. 
214 yds. 3 qrs 2 na. 9 


12 lea 2 m. o fur. 26 p. 

147 yds. 2 f. 11 in. 2 b. c. 

1 24 W. hhds. 57 gal. 

10 tuns, 1 p. hhd. 60 gal. 3 at 
16 tier, 29 gal. 7 pts. 

76 A. hhds. 27 gal. 

12 B. hhds. 49 gal. 2 qts, 

61 B. bar. 2 fir. 6 gal | 

140 acres, 2 r. 26 p. 3 
60 laſts, 6 qrs. 7 bu. 2 pks. 
146 days, . 24 i. e - JI 


mm }_ we 


if 
WW 


120 Ells Eng. 4 qrs. | 
? 


—_ 
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QUESTIONS for exerciſe in DIVISION. 


An army of 10000 Men, having plundered a City, took 
2200001, what was esch Man's Share? 

. A certain Man intending to go a Journey of about 336 
Miles and would complete the ſame in 12 Days? it 
is required how many Miles he muſt Travel each 

Day? 

| What Number added to the forty-thizd part of 4429, 

will make the Sum 240? | 

What Number deducted from the 26th part of 2262, 
will leave the 87th part of the ſame ? 

5. What Number multiplied by 72084, will produce 

5190048 exactly? 

What Number divided by 419844, will quote 9404, 
and leave juſt a thiid part of the Diviſor remaining? 

7. The Sum of two Numbers is 360, the leſs is 114: What 
is their Difference, Product and larger Quote? 

, I would Plant 2072 Elms, in 14 Rows, 25 Feet 
aſunder : how long will this Grove be! 

9. A Brigade of Horſe, conſiſting of 334 Men, is to be 
formed into a Square Body having 32 Men in Front: 
How many Ranks will there be? | 

10. The Speclator's Club of fat People, though it eon- 
ſifted but of 15 Perſons, is ſaid (No. 9.) to weigh no 
lefs than three Tons: how much at an equality was 
that per Man ? 

11. What Number is that, from which if you deduct the 

2th part of 22525, and to the Remainder add the 
16th Part of 9696, the Sum will be 1440? 

12. Divide 1000 Crowns, betwixt A, B and C, in ſuch a 
Manner, that A. may have 129 more than B, aud B 
178 fewer than C. 

13. Part 2 Fol. give A. 37 more than B. and let C have 28 
fewer? 

14. Six of the Female Cricketers that played lately in the 
Artillery Ground, fetched in Company, Strokes as 

follows, viz. A. B. C. D. K 200. m 
213. A. B. D. E. F. 189. A. B. C. E. F. 234. A. 

B. D. C. F. 222. B. C. D. E. F. 250: How many 


did 


bay 


S 8 —W3 


S 


| 15 


18. 


19. 


20. 


21. 


22. 


Diviſion, 


did they fetch on the other fide, fince theſe 6 Perſons 


wanted but fourſcure and 1 3 Notches to decide the 
Game ? 

What Number multiplied by 57, will produce Juſt 
whit 134 multiplied by 71 will do? 

In order to raiſe a Joint Stock of 100001, L. M. and N. 
together ſubſcribed 85 00l. and O. the reſt: Now M. 
and N are known together to have ſ-t their Hands to 


Gozol. and N. has been heard to ſav, that he had 8 


undertaken for 420!. more than M. What did each 
Proprietor advance? 


There are two Numbers, wh ſe Product is 1610, the a 
greater is given 45 : What is their Sum, Difference 


and Quotes, what is the Sum of their Squares, and 
u hat is the Cube of their Ditlerence? 


There are other two Numbers, the greater 7050, 1 
which divided by the lets, Quotes 94: What is the 
Ditierence of their Squares; and what's the Square of 


the Product of their Sum and Difference? 


What difference will there be to the Proprietors of an 


Aqueduct, between doubling an 6 and half. 
ing a Profit? 

Part 1500 Acres of Land, give B. 72 more than A. and 
C. 112 more than B. 

One of ihe Smarts in the Accomptant's Office, n 


his Adirefſes in an old Lady's Family, who had five 
fine Daughters, the told him their Father had made 
a whimiical Will, which might not ſoon be ſettled in“ 

Chan ery, and till then he mult refrain his Viſits. The 


young Gentleman undertook to unravel the Will, 
which imported, That the firſt four of her Girl's For: 


tune's were together to make 25000l. the four lat 


33000l the three laſt, with the firſt 200001. the thre? 
firſt, with the laſt, were to make 280001]. And the 
two laſt, and two firſt 320001. Now Sir, if you can 
make appear hat each is to have, and as you like, 
ſeemingly, my third Daughter, C arlotte, | am ſure, 
will make you a good Wie, and you are welcome: 
what was Miſs Charlottes Fortune ? 
Subtract 30079, out of fouiſcore and * 
| ions, 
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lions, as often as it can be found, and ſay what the 


laſt Remainder exceeds or falls ſhort of 21180? 
23. 


By ſelling 240 Oranges at ſive for 2d. half of which 


coſt me two a Penny, and the other half three a 


Penny, I evidently loſe a Groat: Piay how comes 
that about? - 


24. A Gentleman at his Death left his eldeſt Son, one and 


a half what he alloted his Daughter, and to the 
young Lady 13831. leſs than her Mother; to whom 


he bequeathed four Times what he left towards the 


Endowment of Hertford College, Oxon, viz, 1640 
Guineas, I require what he intended for his younger 
Son, who claimed under the Will, half as much as 
his Mother and Siſter ? How much leſs than zooool. 


did the Teftator die worth, his Debts and Funeral 


E xpences being 9881. 10s. 


25, My Purſe and Money, quoth Dick, are worth 125. 


8d, but the Money is worth ſeven of the Purſe: Pray 
what was there in it? 8 * 


26. A young Fellow owed his Guardian 741. 18s. 2d. on 


27. 


Balance. He paid off 411. 14s. Sd. and then declared 


his Siſter owed the Gentleman half as much again as 
himſelf: On hearing this, She pays off in Part 131. 
128. 10d. and gives out that her Uncle William was 
Not then leſs in Arrear than her Frother and- ſhe to- 


gether. The Uncle hereupon pays in 241. 7s. 3d. 
and then the Uncle's Brother, who, by the by, was 


not the Uncle of thoſe Children, for 150l. undertakes 


to ſet them all clear, and has 351. 158. Fd. he fays, 
to ſpare : Can that be true? 17 | 
A Dealer bought two Lots of Snuff, that together 
weighed q cwt. 3 qrs. 161b. for g7l. 178. 6d. their 
Difference in point of Weight, was 1 cwt. 2 qrs. 16lh. 
and of Price 81. 13s. 3d. Their reſpective Weights 
and Values are required? | | 


28. A. B. and C. play in concert at Hazard: and at mak- 


ing up Accompt, it appears that A. and B. together 
brought off 131. 10s. B. and C. together 121. 12s. and 


A+ and C. together won 111, 165. d What did thy 
ſeverally get ? N 


29. 


=. EKNeduction. 
29. Four Pei ſons advance in Trade as follows, viz. W X- 
and Y. raiſed 350] 10s. W. X and Z. 3141. 108. X. 
Y. and Z made up together 400l. and W V. and Z. 
contribute 3781. 48. Jn the Concluſion they parted 
with their Joint Property for 450 Guiueas ; what did 
they gain or loſe by their Adventure? 
30. A T radeſman increaſed his Eſtate annually a third 
Part, abating 1col. which he uſually ſpei.t in his 
Family, and at the end of 34 Years, found that his 
net Eſtate amounted to 3179h 118. 8d. Pray what had 
he at outſetting? 
31. Ten Pounds à Quarter is allowed to five Auditors of 
a Fire Office. They attend avout ſeven Times in the 
Quarter, and the Abſentees Money is always divided 
equally among ſuch as do attend. A. and B. on theſe 
Occafions never miſ-, C. and D. are generally twice 
in a Quarter abſent, and E. only once: at the Pay- | 
ment, what had each Man to receive ? 3 
32. A Father left among ſeven Sons and a Daughter, an 
Eſtate confiſting of 10000l. in Caſh with, 8 Bills each 
541. 10s. 6d. He ordered 3ol. to beſtowed upon his 
Burial, and his Debts to be paid, amounting to 
260l. then his free Eſtate to be divided in this Man- 
ner, viz. The Daughter to have the gth Part, and 
the ſeven ſons to have equal Shares; what is the I 
* s part, and alſo what is the Share of each i 
on? | 


2X D. y' GR 
In this and all the following Rules all great Names are 


brought into ſmall by Multiplication, on the contary all 
ſmall Names into great by Diviſien(6). 


EXAMPLES of MONEY. 
1. In 130: how many Shillings, Pence ny Farthings ? 
130 
20 | 
2600 Shillings 
„ 
31200 Pence 
=, | 
124800 Farthings 


2 
WH. * 
„ 
— 
2 a 
* = 
„ 
In 
5 *, 
3 
Wc: 
K 
2 
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2. How many Pence, ener and . in 240000 


o Sn > wo 


F arthings* 
4) 24000 


12)6000 Pence 


e sninings 


25 L. 


In 861. 15s. 113d, how many Farthings ? 

. Reduce 16921 Farthings, to Pounds ? 

Reduce 110l. os. 64. to half Perce? | 
How many Pounds, &c. are there in 20553 Halſ-pence? 
. In 1071. 10s. 8d. how many Two-pence's ? 

Reduce 5348 I'wo-pence's to L. 

Reduce 61. 17s. to Three pence's ? 

„In 2732 Three pence's, how many Pounds, &c? 

In 10l. 10s. 8d how many Four-pence's ? 


Reduce 3859 Four-Pence to L. 


Hou many Six-pence 'S, are there in 2001]. 17s? 


Reduce 7 5 Six-pence's to Pounds, &c 
In 21 Guineas, how many Shillings, Pence and Far- 
things ? | | 
How many Guineas, in 24192 Farthin gs? 


. In 12 Moidores, how many Farthings ? 
How many Moidores are there in 3240 Pence? 


In zol. how many Crowns, half-Crowns and Per ce? 
Reduce 20160 Pence, to half Crowns, Crowns, and . 


In 25 Crowns, how Shillings, Groats and Pence ? 
. py. 25200 Pence, to Groats, Shillings and Crowns? 
In 2 

. How many Shillings and Pounds in 80 Crowns? 


(. how many Shillivgs, Crowns and Pence? 


How many Crowns, half-Crowns and Shillings ate in 
2131. 158. 6d. and of each an equal Number ? 

In 1201, how many half-Crowns, Crowns, Groats and 
Shillings? 

In 36 Crowns, as many half-Crowns, Shillings and 
Groats, how many Pounds? 


. Reduce 4750l. 178. to Shillings and Moidores ? 
Reduce 240 nne to Sbillings Crowns and . 


30. 


60 | Reduction. 


30. In 21 Purſes, each Purfe with 21 [- ibn: a Crew, 
and a Moidore in, what Sterling doth they contaia ? 


EC 


1. Toi Reduce Foreign and Engliſh Coin to Pound; 
Sterling. 


R 15 


Multiply the given Number of Pieces by the Sh ling, | 
Six pęaces. Four-Pences, Three- Pences, Two-Pences, 
Pence or Half Pence, &c. that are in one Piece, and the 
Produkt will be according, which bring into Pounds Ster- 
ling (hy 5 Sect. 6.) 


EXAMPLES, 
32. How many Pounds Sterling are there in 1 178 Dollars 4 
at 45. 3d. each Z 
. 1178 Dollars 
y- ; 17 Three-pences in one Dollar 


4) 22025 Three-peuces 


— 


200) 500—2 Three-pences over=6d. 


An. C. 225 0 6 


33. In 470 Piſtoles, each 175. 6d. How many Pounds Bl 
Sterling? = 5 
34, How many Points are there i in 270 Half Guineas? 
35. In 427 Ducatoons of 65. 4d. each, how many Pounds 
Sterling ? 
36. How many Pounds Sremiing ; are there 1 in 2740 wy] 3 
Guineas. F 


Reduftion. | 6 1 


To Reduce Pounds Sterling into Foreign and Engliſh 


Coin. 


R UL E. 
Reduce the given Pound Sterling, and the given Coin, 


into one Name, that is, if you can reduce them both into 


Shillings, Six-pences, Four-pences, or Three-pences, 
&c. do; then Divide one by the other, and the Quotient 
will be the Anſwer, | b | | 


u K A N 


37. A Merchant is to pay 2491. 7s. 6d. with how many 
Quarter Guineas can he do it? 


4. 4. Le Fo FA + 4 | 

$$: | A 7.9 

4 20 

21 Three- pences | 4987 

| | 4 
J 5 19950 Three · pences 

1 21 — 
' 7 66 50 


Anſw. 950 Quarter Guineas. 
3 38. In 3871. 18s. 4d. how many Florins at 3s. zd. each? 
39. How many Marks, each 138. 4d. are in 496]. 188. 4d ? 
10. With how many Dollars, of 45s. 3d. each, could I pay 
= 2021. 88. gd? 8 © 2 | 
11. How many Piſtoles of 188. 6d. will be wanted to pay 
4 2474 ? 4] 8 
Jo reduce one kind of Coin into another kind of Coin, 


R U L E. 


To reduce both Coins into the ſame Denomination, and 
E X- 


; | then divide by one another. 


; 
1 
q 
{ 
| 


62 Reduction. 
E X A MF IL E 8. 1 


42. How many Crowns 5s. 4d. each, are in 474 piſtoles of 
18s. 6d. each? 


4. d. F 474 Piſtoles 
8 111 Two-pences in 1 Piſt. 
6 S * „ 

po — | 52 14 

8 111 474 


Anf. 1644 Crowns 1 jt Job 
and 1 Shilling over 1 
| 831315 —9 =6 Two-pence“, 


r 18. over. 
Crowns 1644—1 e. 


43. How many Guineas, are equal in Value to 1240 
Moidores? _ . 

44. How many Ducatoons of 5s. — each are worth 476 
Cobs of 4s. 7d. each? 


ot WEIGHTS and 8 


1. In 141b. of Silver, how many Ounces, Penny-dwts. and 
Grains ? | 

2. How many 1b. of Silver are there in 138240 grs. 

3. In 1glb. 10 oz. 17 dwts. 22 gr. how many Grains ? 

4. Reduce 74342 grs. to Pounds ? 

5. In 4 Ingots of Silver, each weighing : Ib. & az. 22 _ 

how many Grains? 

6. How many Ingots of 6 Ib. 11 OZ. 14 dwts. each, are 
there 24105 grs? 

7. How many lb. of silver, are there in one Dozen of 
Diſhes, each weighing 25 oz. 15 dwts. and one Dozen 
of Plates each weighing 15 oz. 15 dwts. 22 grs ? 

8. A Gentleman ſent 455 oz. 1 dwt. 16 grs. of old Plate, 

to his Silverſmith, with Orders to make it into the 

following Articles, viz. Punch Bowls each 24 07 

4 duts. Tankards each. 11 oz. 14 duts. Tea - — 

| f eac 
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each 10 oz 10 dwts. Lamps each 20 0z. 17 dwts. 21 
grs. Plates 127 oz. 11 dwts. per dozen. Spoons 36 
02. 17. dwts. 23 grs. per dozen. How many of each 
muſt he make, ſuppoſing for every doz. of Plates and 
Spoons, he is to make one of each of the other + 
9. In 41Ib. 10F. 43- 19. 12 grs. how many grs. 
10. Reduce 59934 gr. to oz. and Ib. 
11. in 16 Tons how many cwts. qrs. and Ib, 
12. How many Tons in 2088olb?F | 
13. Reduce 74 cwt. 2 qrs. 161b. 7 drs. to drams. 
14. In 29768 oz, how many hundred wt. 
15. Reduce 671b. 12 oz. 15 drs. to drs. r 
16. In 6 hhds. of Tobacco, each weighing net 6 cwt. 3 
qrs. 27 Ib. How many lb. | 
17. How many hdds. of Sugar each weighing 114 ct. are 
there in 12880lb. | 4% | 4 
18. In 507 cwt. of Lead how many Fother ? 
19. Out of 12 cwt. 3 qrs. 12Ib. of Tea, how many Cani- 
ſters can I fill, each Caniſter holding 12lb. | 
20. How many Parcels each 126zZ1b. can I have out of an 
: hhd. of Sugar weighing neat 83 cwts. 
21. How many Parcels of 6l1b. 81b. (zlb. and 161b. can a 
% Grocer have out of two hhds of Tobacco each weigh -. 
ing net 4 cwt. 3 qr. 241b. and to have of each like 
Number. E | | | 
| - To reduce great Pounds into common, multiply by 3, 
and Divide by 2. m1 | VT nt OTE. 
= To Reduce common Pounds to great, multiply by 2 
and divide by z. a5 | 
22. Reduce 24 great Pounds, to common Pounds? 
23. Ia 120 common Pounds, how many great Pounds ? 
24. In 27 yds. 3 qrs. of Cloth, how many Nails ? 
25. How many Yards in 352 Nails? | | 
26. Reduce 30 Eng. Ells. 4 qrs. 3 na, to nails? 
27. In 569 Nails, how many Pl. Ells. 
28. In 14 Pieces of Cloth, each 24 yds. how many Nails 2- 
29, Reduce 24708 Nails to Pieces, each 12 Yds. 
30. In 12 Pieces of Cloth, each containing 20 Fl. Ells 
how many Ells Engliſh ? e 6a, Fog ot nt a 
31. How many Pieces of Cloth, each 24 Ells Flemiſh, are 
there in 227 yds, e 
8 G2 32. 
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| 64 | Reduction. 


38. In 4 Pales of Cloth, each 12 Pieces, and each piece 
24 Ells Fl. How many Ells Eneliſh ? | 

39. In 60 Miles how many Furlongs and Poles? 

40. Reduce 12800 Pole, to Miles? 

41. In 16 Miles, how many Feet, Inches and | Barley 
Corns ? 


42. Reduce 228090 Barley Corns, t to Miles? 
43. Bow many Barley Corns will reach from London to 


Newcaſtle upon Tyne, being 276 Miles. 

44. How many Times doth the wheel which is 184 Feet 
in Cirfumference round, turn between London and 
Vork, being 197 Miles? 

45. How many Barley Corns will reach round the Terre- 
firial Globe, which is 360 Degrees, and each Degree 
692 Miles? 

46. In 64 Acres of Land how many Roods and Poles. 


47. Reduce 21760 Poles to Acres. 


48. A common Field containing 774 Acres, is to be 
divided into Shares of 270 Perches each, how many 
Shares doth the whole contain ? 

49. A Perſon rents a Farm, which contains 200 Acres of 


Land, but he is to till no more than 963 Acres, I f 


| defire to know how many Perches there are in the Re- 
mainder? 


50. In 12 Tierces of Wine, how many Gallons and Pints? i 


1, How many Tierces in 6048 Pints ? 
52. In 4 hhds. 42. gal. 2 qts. of Wine, how many quarts? 
53 How many hhds. of Wine, in 5746 pts. 


| 54. A Gentleman ordered his Butler to bottle off a Pipe 


of — Port into Quart Bottles, how many Dozen muſt 
he fill ? 

ge, In a Tun of Oil, how many Quarts, Pints and half. 

Pints, and of each an equal Number? 

56. How many Pipes, Puncheons, Hogſheads and Tierce;, 
and 5 each alike Number, are there in 1890 Gal- 
lons 

57. In 12 Barrels af Ale, how many Gallons and Pints ? 

58. How many Barrels of Ale in 1704 Pints ? 

9. In 6 bar. 2 fir. 7 gal. of Beer, how many Gallons ? 

50. In 10 hhds. 42 A. 4 pts. of Ale, how many Pints? 

G1, In 20437 qts. of Ale, * many hhds? 


62. 
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62. In 12 hhds. of Beer, how many Farrels. 

63. In 18 Barrels of Ale, how many hhds ? | 

64. In 4 tuns, 1 p. 1 hhd. 49 gal. of Beer, how many 
hhds. bar. and fir. and of each a like Number? 


65. Reduce 24 qrs. of Wheat, to Bulhels, Pecks and 


Gallons? X41 <4 363 "36s 
66. In 3360 Gallons of Corn, how many Quarters ? 
67. How many Quarters and Buſhels are there in 42 la. 
4 qrs. 7 bu. of Wheat? a 1 
68. In 40 Chaldren of Coals, how many buſh. and pks. 
69. How many Chaldron of Coals, are there in 4762 buſh. 
70, In 47 cha. 30 buſh. of Coals, how many Sacks, each 
2-Buſbel d- = © 55 + 54 8 
71. How many Chaldron of Coals are there in 6450 Sacks, 
each 3 Buſhels? „ - 
72. How many Minutes are there in a Julian Year ? 
73 Reduce 20736co Seconds, to Days? 2 
74. Ina Lunar Month or 27 d 7 h. 43 m. 5 ſec. how many 
Seconds? | | 


75. How many Seconds are there in a Solar Year ? 

76, In 31557600 Seconds, how many Days? 

77. How many Days is it fince the Birth of our Savio.r, 
10 Chriftinas 176g ? (allowing Julian Years) | 

78. Suppoſe London was buHt 1108 Years before the Birth 
cf our Saviour; how many Days is it ſince to Chriſt- 
mas 1769? (allowing the Year as before) 


12. The RULE of THREE DIRECT. 


Teacheth by three Numbers given to find a fourth in 
ſuch Proportion to the third as the ſecond is to the firſt, 
for which reaſon it is: ſometimes termed the Rule of Pro- 
portion, it is called the Rule of Three, from-its having 
three Numbers given; and becauſe of .its excellent and 
1 Uſe in Arithmetic, it is often named the Golden 

: To perform which obſerve the following. 


'R . 


1. State or Place the Numbers in ſuch order, that the firſt 


and third Terms be of the ſame Kind; and the ſecond 
the ſame as the Number required. 


G3 | 2 
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2. If your firſt and third Numbers conſiſt of divers Deno- 
minations, reduce them into one, and tlie ſecond into 
the loweſt Name mentioned by Sect. 11. 

3. Multiply the ſecond and third Terms together, and di- 
vide that Product by the firſt the Quotient will be 
the Anſwer to the Queſtion in the ſame Denomination 

or Name, you left your ſecond Number in. 

4+ If there happens to be a Remainder after the Diviſion, 
reduce it into the next Denomination below the laſt 
Quotient, and divide by the ſame Diviſor, the Quo- 
tient will be ſo many of the ſaid next Name; pro- 
ceed in this manner to the leaſt Name, and all the 
Quotients together will be the Anſwer. 


E X AMP L E S. 


1. If 3 yards of Cloth coſt 188. what will the be the Value 
df 27 yds, at the ſame Rate? | . 

| yds. 4. yds, 
„ 


3)306 
200102 


Anf. L. 5 2 0 


2. If 2 Ib. of Sugar coft 1s. 62d, what will 2 lb. of the 
ſame coſt, | 
3. If 4 lb. of Candles coſt 2s. 6d. what will 6 Dozen coſt 
at the fame Rate? | 
4. If i cwt. of Cheeſe coſt 26s. what will 40 cwt. of the 
ſame come to? | 


Note 1. When the firſt Term or Number is an Unity or 7, 
and will continue ſo, reduce the ſecond into whatever 
Name you ſee convenient, (as in Page 60, &c.) and 

multiply it by the third will give the Anſwer accord- 
ingly, which reduce to (. : 


5. 


"RY * * 8 2 NSD. A . R > 1 5 2 88 £ 2 Ro. r 2 8 EW MONEY > Ws Y 
m.. K oye Ee One lo RY FO OR IN nemme . i AI SS ET oth of 1 22 2 . : 
*. ey 8 „ . N en, 525 „ 3 3 A an I 4 e : . 
1 2 k 2 I" Tx 4 Cate bf e gn g 8 4 +2 « 


The Rule of Three direct. 67 

5. Suppoſe I give 74d for 1 02. of Coffee, what muſt ! pay 
for 1 cwt? | 5 | | 

6. Bought 36 oz. of Silver, at the Rate of 5s. 4d. per 
Ounce, what does the whole come to? 1 

7. If 1 buy 12 Pieces of Cloth, and each Piece eontains 


30 Yards, at 175. 6d. per Yard; what is the Value I 


of the whole? „ 
8. Bought 1 cwt. of Tea for which I was to give at the 
Rate of 78. d · per Ib · what doth the whole fland me in? 
2. If you would know at what Rate you mult fell out 
your Goods by retail, ſo as to make a propoſed 
gain by the whole: add the Money you would gain, 
to the Sum the whole Goods coſt you, and then 
45 ſtate your Queſtion as before. CE 
Z Thus, If the whole be ſold, for the Total of the coft and 
8 gain, what ſum muſt any Part of it be ſold for. 
9. A Grocer bought 2 cwt. 1 qr- 14]b. weight of Cloves, 


which coſt him 341. 6s. and he would gain 61. by the * 


bargain, at what rate muſt he ſell them at per Ib. 
3. Or, if at any Time damage having happened to any 
| Goods, ſo as to make a propoſed loſs, by the 
whole, then the ſaid loſs muſt be ſubtracted from 
the coſt, and the Remainder made the ſecond Term 
as before. 5 3 | 
10. Suppoſe I have by me 200 yds. of Cambric, which 
coſt me gol. but ſome damage having happened to it, 
Jam willing to loſe 71. 10s. by the whole, at what 
5 Rate then muſt I ſell it per Ell Engliſh? 
11. If 9 dozen of Candles coſt zl. 5s. what will Alb. of the 
1 ſame colt? | 5 
12, A Grocer bought 4 hhds. of Sugar, each weighing 
net 12 cwt. 2 qrs. 24Ib. and gave after the Rate of 
624. per Ib. I demand what the 4 hhds. came to? 
13. A Merchant at London buys 46 Tuns of Port Wine, 
which coſt him 579l. 12s. the Freight thereof from 
Port to London coft 461. the loading and unload- 
ing 61. Cuſtom rol. The Charge of the Cellar 41. 
and he would gain 360l. by the Bargain. 
A Gentleman comes to him and-demands the Price 
of 3 of the ſaid Wine; Quere what he muſt. 
give 5 


14. 


68 
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A Fa gor bought of a Farmer 12 cwit. 2 ars. 14 1b. of 
Chet ſe, and was to give 32s. 6d. per cwt. what muſt 
the Farmer receive for his Cheeſe? 

If 1 cut. of Tea coſt Sol. 168. 4d. at what Rate muſt 
it be {old at per Ib. to loſe by the whole 1 21. 

If in four Months I ſpend as much as I gain in three, 


how much do | lay by at the Year's end, if 1 gain 


every 6 Months TY cl. 5s. 6d. 
How many Dozen Pair of Gloves at 16d. per Pair, 


will pay for 36 Dozen and 8 Pair of Stockings at 4s, 
6d. per Pair ? 


18. Bought a Parcel of Cloth at the Rate of 6s. 6d. for 


19. 
20. 
21. 


22. 


23. 


every two Yards, of which I ſold a certain Quantity 
at the Rate of 188. 9d. for every 5 Yards, and then! 


tound I have gained as much as 180 Yaids coſt, now W 


demand how many Yards I ſold. 
How many Pieces of Holland each 20 Ells Flemifh 
may I have for 231. 8s. at 6s. 6d. per Ell Engliſh ? 


How many Ingcts of Silver each 4 Ib. 1 oz. 14 dwts, 


can I buy for 1021. 16s. 6d, Suppoſing niſl at the 
Rate of 58s. 10d. per oz. 

Suppoſe | give at the Rate of 83d. per oz. for Coffee, 
how wany Parcels each i cwt. can [| have for 426. 165, 
A Gentleman having an Eſtate of 4881. 5s per Ann. 
he is detirous to know how much he may ſpend daily 
ſo that he may lay up 100 Guineas at the Year's end? 
Suppoſe a Gentleman has an Eſtate of 5641. 12s. per 
Annum, and he is rated at 3s. 9d. per Pound, for 


the Land lax, Quere his neat Yearly Income? 


24. 


25. 


26. 


Suppoſe I give 58. gd for 1 oz. of Silver, How many 


Ingots each weighing 2 Ib. 10 02. 12 dus. may I have 


for 2001. 

A Draper bought of a Merchant 6 Packs of Cloth, 
every Pack had © Parce's, aud each Parcel contained 
Io Pieces, every Piece was 3o Yards; he gave after 
the Rate of 21. 4s. 3d. for 3 Yards, I defire to know 


what the 8 Packs colt him; and what they were wort! 


per Yard? 


If 16 Weeks pay comes to 141. 16s, what is that per 
Year? | 


27. 
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27, A Butcher goes with 1161, to Smithfield Market, and 

'* buys Cattle at the ſollowing Prices, viz. Oxen at 10l. 
each, Cows at 71. each, Calves at 11. 10s. each, Sheep 
at 19s. each, and of each alike Number: How many 
of each Sort will the ſaid 1161. 145. buy? 


8. 4 Perſon failing in Trade, owed me 5601. for which 


I received only 3741. 10s. 65d. at what Rate did I 
receive per Z2? 


; 29. Thenet proceeds of a hhd of Barbadoes Sugar, wt. 8 cwt. 


3 qrs. 17 Ib. 7 oz. were 4l. 14s. 6d. The Cuſtom and 
Fees, 21. 8s. 6d. Freght 11. 2s. 8d. Factorage 4s. 6d. 
pray how muſt I ſell it at per cwt. ſo that I may gain 
51. 10s. by the whole? ö 
30. A certain Tower projected upon level Ground a 
Shadow, to the Diſtance of 63 Yards, 1 Foot, when 
a Staff, three Feet in length, perpendicular erected 
caſt a Shadow of 6 Feet 4 Inches, from which the 
height of the Tower is required? 
31. Suppoſe a Perſon Travels 285 Miles in 6 Days, 4 
Hours, at what Rate is that per Hour, (allowing 12 
Hours to the Day) T5 | 


32. Suppoſe I give 441. 25. for one Pipe of Wine, at what 


Rate did I give per Pint ? 


33. The Globe of the Earth, under the Line is 360 Degrees 


in circumference, and this Body being turned on its 
own Axis, in the Sydereal Day or 23 Hours, 56 
Minutes, at what Rate an Hour are the Inhabitants 
of Bencoolon, ſituated in the midſt of the burning 
Zone carried from Weſt to Eaſt by this Rotation. 


Ounce coſt 5 Guineas? | 


i 34. What is the Value of one Grain of Gold when one 


: 35. If 12 Apples are worth 21 Pears, and 3 Pears coſt a 


half penny ; what will be the Price of fourſcore and 
four Apples? my 


36. It is a Rule in fome Pariſhes to aſſeſs the Inhabitants 


in proportion to eight-tenths of their Rents; What 
is the yearly Rent of that Houſe, which pays 81. 


10s. to the King under this Limitation, at 48. in the 
Pound ? | | | 


37. I am diſpatched on a Commiſſion from London to 


Edinburgh, diſtant by Computation ſay 350 — 
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and my Rout is ſettled at 22 Miles a Dayz you 4 Days 


after, are ſent after me with freſh Orders, and are to 


Travel 32 Miles a Day ; where about on the Road 
ſhall I be overtaken by you ? | 

In the Year 1582 Pope Gregory reformed the Julian 
Kalendar, ordaining, that as the Year is found to 


conſiſt only of 36; Days, 5 Hours, and about 49 


Minutes in order to prevent the Inconvenience of 


carrying the Account of Time too forward, by tak- 


ing the Solar Year at 365 Days and 6 Hours full, 
which in a Series of Years, muit bring Lady Day to 
Michaelmas, that the Chriſtian States for the future 


ſhould drop 3 Days in Account every 400 Years: 


that is to ſay, for each of the firſt three Centuries in 
that Space of Time, the Intercalary Day in February 
_ ſhould be omitted, but retained as formerly in the 


laſt Century, beginning with the Year 1600, when 


41. 


42. 


10 whole Days were funk at once, by which Artifice 
the Variation of Time will not, at leaſt for a long 
Space, be very conſiderable : according to this Re- 


ulation, it is required to know in what Year of 
' Chriſt, the New Stile, as it is called, will be 20 


Days, as now it is only 11, before the old Stile, 
which makes no ſuch Allowance ? 


, Suppoſe the Sea Allowance for the common Men to 


be 5 Ib. of Beef, and 3 Ib. of Biſcuit a Day, for a 
Meſs of four People, and that the Price of the firſt 


barrelled, be to the King 2430. per Ib. and of tie 
| ſecond 12d ſuch was a Ship's Company, that their 


Fleſh coſt the Govermnent 12 Guineas per Week, 
pray what did it pay for their Bread per Week ? 

If 19 Yards of Yard wide-Stuff exactly line 14 Yards 
of Silk of another Breadth, how many Yards of the 
latter will line 184 Pieces of the former, each Piece 
holding 28423 Yards? _ EE 

In 117 Times 406 Pieces of Coin worth 3s. 8d. 2 
Piece, how many Reas at 20 for 3d. Englith ? 

A, ſets out from London for Linc In, at the very ſame 
Time that B. at Lincoln, ſets forward for London, 
diſtant 135 Miles, at eight Hours end they meet on 
the Road, and it then appeared that A. had _ | 1 

; iles 
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Miles an Hour more than B. at what Rate an Hour 
did each of them travel? 


3. A Merchant bought 274 Elle Flemiſh, of Holland, for 
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45. per Ell, and ſold it Again for 7s. tod. per SY 

Engliſh, what did he gain by the whole? 

* can do a Piece of Work in 10 Days, B. alone in 
: ſet them both about it together, in what Time 

wall it be finiſhed? _ 

B. and C. together can build 2 Boat in 18 Dars; 


with the Aſſiſtance of A. they can do it in 11 Days: . 


In what Time would A do it by himſelf? 


£1 46. A May Pole 50 Feet 11 Inches long, at a certain Time 


of the Day, will caſt a Shadow 98 Feet, 6 Inches 
long : I would hereby find the Breadth of 2 River, 
that, running within 20 Feet 6 Inches of the Foot of 
a Steeple, 300 Feet, 8 Inches high, will at the ſame 
Time throw the extremity of its Shadow. zo Feet, 9 
Inches beyond the Stream? 
In ſome Pariſhes in the Country, they take off 31]. one 
Year in 17 from the Rents in aſletſing the Farms: 
What will the Landlord receive Net out of a Farm 


1 140l. a Year, in thoſe Places, when the King's 


Tax is, as now 48. in the Pound? 


78. If two Men in three Days will earn 15s. 5 much 
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will ſeven Men earn in the ſame Time. 
How far will one be able to travel in 9 Days, 8 Hours, 
at the Rate of 12 Miles every 4 Hours, allowing 12 


Fours to a travelling Day? 


What will ooo Yards of Walling amount to, at the 
Rate of 4s. 6d. per rod? 

A Tradeſman begins the World with 1000l. and finds 
that he can gain :000l. in, 5 Years by Land Trade 
alone, and that he can gain 1cool. in 8 Years by Sea 
Trade alone; and likewiſe that he fpends 10001. in 


22 Years by gaming, how long will his Eſtate laſt, if 


he follows all three ? 


1 52, A Factor bought 64 Pieces of Holland, which coſt 


him 3521. at 5s. 6d. per Ell Flemiſh: I demand how 
many Yards there were in all, and how many Ells 
Engliſh in each Piece ? 


; 53. If tool. in 12 Months gain 41. 158. what will 40l. 10s. 


gain in the ſame 1 the Intereſt being at the ſame 
Rate? 54. 
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54. If 12 Yards of Yard wide ſtuff exactly line 8 Yards of 


Silk of another breadth; how many Yards of the 
latter will Line 24 Pieces of the former, each Piece 
d containing 20 Yards? 

55, What is the Quarter's Rent of 240 Acres of Land, at 
| 11. 19s. 6d. per Acre, per Annum. ' 

56. A Perſon owes 1oool. but not being able to pay the 
Whole, compounds with his Creditors for to pay 
them half a Guinea in the Pound; How much Money 
doth he pay his Creditors ? 

87. When the Sun is in the Meridian at Soho- Square, in 
what Time will it be ſoat Tyburn, lying due Weſt cf 


of 51% Degrees North, where a Degree of Longitude 
Meaſures 37 Miles, 2 Furlongs, 37 Poles, 5 Feet and 
6 lnches, known by the diurnal Rotation of the 
Earth to paſs in 4 Minutes Time. 
58. How mayy Pieces of Holland, each 33 Ells Fl. 1 ar, 
2 na. can I have for 1181. 178. 72d. when 4 Ells Eng, 
cCoſt 11. 7s. 10d?. 
59- If I leave Exeter at 1o o'Clock on Tueſday Morning 
for London, and ride at the Rate cf 2 Miles an Hour 
without intermiſſion; you ſet out of London for Exeter 
at 6 the ſame Evening, and ride three Miles an Hour 
conſtantly : The Queſtion is whereabout on the Road 
E. and I ſhall meet, if the Diſtance of the two Cities 
170 Miles? 
60. I laid out 100l. upon Serges and Shalloons ; the Total 
Voalue of the Shalloons was 60l. and the Total Quan: 
tity of Serge 236 Yards alſo for every 2 Yards of 
Serge, I had 3 of Shalloon: How much Shalloon 


kind? 

61. If 145. will buy 8lÞb. of Tobacco ; how much will 
AM. 198. 12d buy, at the ſame Rate? | 

62. What will the Carriage of 20 cwt. 2. qrs. 161 b. come 
at 78. per cwt. 

63. Bought a Pipe of Port Wine, for which I gave 251, 
„But it leaked or run out 12 Gallons, the Re- 

mainder I ſold at the Rate of 18d. per Quart, what 

was my gain or loſs in the whole? . 

04. 


it at the Diſtance of a meaſured Mile, in the Latitude 
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was there? and what was the Value of 1 yard of each + 
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64. As I was beating on the Foreſt- Ground 
Up ſtarts a Hare before my two Grey-Hounds ; 
The Dogs being light of Foot, did fairly run, 
Unto her fifteen Rods, juſt twenty-one, 
The diſtance that ſhe ſtarted up before 
Was four-ſcore, ſixteen Rods juſt, and no more: 
Now this I'd have you unto me declare, 
; How far they run, before they caught the Hare? 
W 65. If ** 45. 9d. be paid for the carriage of 20 c. 2 qrs. 
= 16 lb. at what Rate is that per Ib? 
= 66+ How many Bricks, 9 Inches long, and 4 Inches wide 
| will Floor a Room, that is 20 Feet Square? 
65. If the Sun moves every Day one Legree, and the 
q Moon thirteen, and at a certain Time the Sun be at 
the beginning of Cancer, and in three Days after the 
Moon in the beginning of Aries, the Place cf their 
7 next following conjunttion'is required ? 
68. Suppoſe a Maid carrying Apples to a Market, was 
met by three Boys, and that the firſt took half that 
ſhe had, but 1eturned 10; that the ſecond took one 
third that ſhe then had, but returned two; laſtly, 
the third took away half that the had left but re- 
turned her one, and when ſhe had got clear, ſhe had 
7 Apples left: what Number of Apples had ſhe at 
rit ? | | 
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Found not inferrupted, is by Experiments found uniformly 
4 to move abuut 1150 Feet in one Second of Time. | 


9. How long after firing the Warning Gun in Hyde- 
| Park, may the ſame be heard at Highgate taking the 
SE Diſtance at 53 Miles? | | 
70. If | ſee the Flaſh of a Piece of Ordnance, fired by a 
5 Veſſel in Diſtreſs at Sea, which happens we will ſup-⸗ 
poſe nearly at the Inſtant of its going off, and hear 
the Report a Minute and 3 Seconds afterwards; how 
far * off, reckoning for the Paſſage of Sound as 
efore : 


IE... 
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_— Of te ELAYVERS 
There being three Orders of Leavers, or three Varieties, 
wherein the Weights, Props, or moving Powers, may 
be differently applied to the Vectis, or inflexible Bar, 
in Order to effect Mechanical Operations in a conve. 
nient Manner. 1 . 


For the firſt Order ſee Page 77. 
. Of the ſecond and third Order of LE AV EAS. 


In Mechanics, a Leaver of the ſecond Order is, where 
| the Power Acts at one End, the Prop fixed direQly 
at the other, and the Weight ſomewhere between 
them. | | 
In this order of Leavers, their force is in à conti 
Proportion to their Length. ni | 
7. If a Leaver be 100 Inches long, what Weight, lying 
7+ Inches from the end, refting on a Pavement, may 
be moved with the Force of 1681b, lifting at the 
other end of the Leaver? | Z 
In a Leaver of the third order, the Prop is planted at 
one End of the Bar, the Weight at the other End 
and the moving force ſome here between. 
72. A Water -Wlieel turns a Crank, working three Pump- 
rods, fixed juſt fix Feet from the Joint or Pin; by 
which their ſeveral Leaves, each nine Feet in length, 
are faſtened, for the ſake of the intended Motion, at 
one end, the Suckers of the Pumps being worked by 
the other, ſhews them to be Leavers of the third 
order: Now I would know what the length, of the 
Stroke in each of the Barrels will be if the Crank be 
made to play juſt nine Inches round its center ? 
73. With what force ought that Water Wheel ro be driven 
which circumſtanced as in the laſt Queſtion, raiſes 
three Cubic Feet of Water at every revolution of the 7. 
Wheel, each experimentally weighing 622 Ib. Avoir- WW 
dupoiſe, the friction of the Machine rejected? 
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Moriox of Bois with their Velocities. 


1. If the Quantities of Matter in any two or more 


Bodies be put in Motion, be equal, the _ 
HM 55 whele 


78 
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wherewith they are moved will be in Proportion 
to their Velocities. | 

2. If the Velocities of theſe Bodies be equal, their forces 
will be directly as the Quantities of Matter con- 
tained in them. *© | 
3. If both the Quantities of Matter and the Velocities 
be unequal, the Forces with which the Bodies are 
moved, will be in a Proportion compounded of 
the Quantities of Matter they contain, and of the 
= Velocities wherewith they move. | 
& -4. There are two Bodies, the one contains 25 Times the 
, Matter of the other (or 25 Times heavier) Þut the 
leſſer moves with 1009 Times the ſwiftneſs of the 
greater; in what Proportion are the Forces by which 
| they are moved? : 
Is 75, There are two Bodies, one of which weighs roolb. 
; the other 6olb. but the leſſer Body is impelled by a 
Force 8 Times greater than the other, the Proportion 
of the Velocities, wherewith theſe Bodies move, is 
76. There are two Bodies, the greater contains 8 Times the 
i Quantity of the Matter in the leſs, and is moved 
with a Force 48 Times greater, the Ratio of the 
Velocity of theſe two Bodies is required? 


1. In comparing the Motions of Bodies, if their Velo- 
1 cities be equal, the Spaces deſcribed by them are 
in direct Proportion of the Times in which they are 
: deſcribed. | . | 
2. If the Times be equal then the Spaces deſcribed will 

be as their Velocities. | 2 
3. If the Times and the Velocities be unequal, the 
Spaces will be in a Proportion compounded of the 
Times and Velocities. . 


77. There are two Bodies, one of which moves 40 Times 
ſwifter than the other, but the ſwifter Body has moved 
but one Minute, whereas the other has been in Motion 
two Hours: the Ratio of the Spaces defcribed by theſe 
| two Bodies is required? | | 
78. Suppoſe one Body to move 30 Times ſwifter than 
another; as alſo the ſwifter to move 12 Minutes, the 
| | ä ___ other 


76 
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other only 1, what difference will there be between 
the Spaces by them inſcribed, ſuppoſing the laſt has 
meved 60 Inches? | | 
There are two Bodies, one whereof has deſcribed 50 
Miles, the other only 5, but the firſt hath moved 
with 4 Times the Velocity of the ſecond, what is 


the Ratio then of the Times they have been deſcrib- 


ing thoſe Space>? 


13. RECIPROCAL PROPORTION, 


6 


The RULE of THREE INVERSE. 


Reciprccal Proportion is, when of four Numbers, the 
third bearcth the ſame Ratio to the firſt as the ſecoud 
deth to the fourth; therefore the leſs the third Term is 
in reſpe@ to the firſt; the greater will the fourth Term be 
in reſpec to the ſecond. | | 


K 0 - 


Multiply the firſt and ſecond Terms together, and di- 
vide their Product by the third Term, the Quotient will 
be the Anſwer. | 


EXAMPLE 8. 


1. If 48 Men can perform a Piece of Work in 12 Days: 


tow many Men can do the ſame in 72. Days? 
D. M. D. 
i ie: 3 2 8 
LE: T7 


as 
72 — 
| 9 72 


— ͤ — 


Anſ. 8 Men. 
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How much in length, that is 4 Inches broad, will 
make a Foot ſquare ? 


Suppoſe ] lend my Friend 5ool. for fix Months (al- 
lowing the Month to be 30 Days) afterwards he 


would requite my Kindneſs by lending me-220l. re- 


quired the Time | muſt have it, to requite my former 


kindneſs? 3 15 
A Garriſon being befieged, has 3 Months Proviſions 


in it, at the Rare of 14 Ounces per Day each Man; 
but being informed that it cannot be relieved till the 
end of 8 Months: How many Ounces per Day, muft 
each Man have, that the ſaid Proviſions may laſt that 
Time ? | | 


If when the Price of a Buſhel of Wheat is 4s. 6d. the 


Penny Loaf weighs 12 oz What muſt the Penny Loaf 


_ weigh, when the ſaid Euſhel is worth but 3s ? 
. Suppoſe 275 Yards of Cloth, which is 5 qrs. wide, 
make Coats for 130 Men: How many Yards of Shal- 


loon of 3 qrs. wide will Line the ſaid Coats.. 
In what Time will 6ool. gain gol. Intereſt, when 80l. 
does it in 15 Years. 


. Suppoſe 200l. would defray the expence of 10 Men 


for 43 Weeks and 5 Days: How long would 6 
Mer. be in ſpending the ſame Sum ? | 75 
How many Yaids of Paper, that is 3 qrs. wide, will 


hang a Room that is 30 Feet long and 24 Feet wide ? 
A Garriſon conſiſting of 1500 Men, being beſieged, 


have Proviſions only for 3 Months, but it being ne- 
ceſſury they ſhou'd hold out 5 Months: How many, 


Men muſt depart that the faid Proviſions may ſerve 


that Time? | 
There is a Veſſel, having a Cock, which will empty 


it in 6 Hours: I demand how many Cocks of the 


ſame Capacity, there muſt be, to empty the ſaid 
Veſſel in 15 Minutes? | El 


A LEAVER of the Frasr Oabkx. 


| A Leaver of the firſt Order hath the Power at one of its 
Ends, the Weight to be raiſed is put at the other, and 


the Fulccum or Prop ſomewhere between them. 


II 3 In 
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In this Order the Power applied at one end will be reci. 
procally proportional to the Diſtances of thoſe End; 
from . the Fulcrum, or point ſupported; or in the 
Steel-Yards, as the Diſtance of the Weight from the 

Point of Suſpenſion. 2 

12. What Weight will a Fellow be able to raiſe, who 
preſſes with the force of a hundred and a half on the 
end of an equipoiſed Hand Spike 100 Inches long, 
which is to meet with a convenient prop exactly 7; 
Inches above the other end of the Machine? 

13. What Weight, hung at 70 Inches diſtance from the 
Fulcrum of a Steel-Yard, will equipoiſe a hhd. of 
Tobacco weighing 92 c. freely ſuſpended at two 
Inches diſtance on the contrary fide ? 


MOTION of BODIES with their VELOCITIES. 


In comparing the Motion of Bodies, the Ratio or Pro- 
portion between their Velocities will be com. 
pounded of the direct Ratio of the Forces where. 

with they are moved, and the reciprocal of theit 

Quantit es of Matter they contain 

14. The batteriog Ram of Veſpaſian weighed, ſuppoſe 

Icocoolb. and was moved, I-t us admit, with ſuch 

a Velocity, by ſtrength of Hands, as to paſs through 

20 Feet in one ſecond of Time, and this was found 

futkcient to demoliſh the Walls of Jeruſalem ; with 

what Velccity muft a Bullet that weighs but zolb. be 
moved, io Order io do the ſame execution? | 

18. A Body, weighing zolb. is impelled by ſuch a Force, 

as to ſend it 105 Feet in a ſecond; with what Velocity 

would a Body of 8lb. weight move, if it were im. 

pelled by the ſame Force ? 1 


14. CONTRACTIONS in the RULE of THREE. 


This being conſidered, you may oftentimes perform the 
Work much ſhorter than by the general Rule. 


b r 
f 248 * * 4 > "= 1 * " > . 1. r 8 
c K 2 EOS; TI 8 . W * Was * EE EF 

EE LSE t xeon og Fob RE opal o- MEET, a A T S 


as ——— } 7 £ » 


le 


The Rule of Three tontrafied. , 79 
CONTRACTION. IL. 


Divide the third Term by the firſt, multiply that Quo- 


tient by the ſecond, and their! product will be the Anſw er. 
E X AMP L E S. . 


1. If four Yards of Broad Cloth coſt 31. 17s. 64. What 
will a Piece containing 28 Yards, come to, at the 
ſame Rate ? 


| | 7 
| Anfw. C. 7 2 6 


2. If 3 Cheſts of Tea, each 3 c. oft 111. 138. what mull 
I give for 72 cwt of the ſame? _ | 


CONTRACTION II. 


Divide the ſecond Term by the firſt, multiply that 
Quotient by the third, and their product will be the 


Anſwer, 
BB Xx A MF LE 


2 Suppoſe I give -8]. for 26 cwt. of Cheeſe, what muſt 
doe given for 156 cwt. of the ſame? 
4 If for zIb. cf Tea! give 18s, What i is the Value of 1 

cwt. of the ſame ? 


CONTRACTION III. 


o 


Divide the firſt Term by the al and divide the 
third by that Quotient, which will give the Anſwer. 


A eLES 


5. Suppoſe I give for 6 Gowns, each containing 8 Yards 
of Stuff, 61. What muſt be given for 64 Yards, at 

the ſame rate? | 
6. 
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6. If I 128. for 24lb. of Sugar: What muſt be given for 
12 c. of the ſame? N 


CONTRACTION IV. 


Divide the firſt Term by the Third, divide the ſecond 
ty that Quotient and the laſt Quotient will be the Anſwer. 


R A 00 Bier Boob 


| 7. Suppoſe I give for 3 Pieces of Broad Cloth each 24 


Yards, 641. 14s. what muft be given for eight Yards 
of the ſame? = 

. If for 6 Parcels of Tea each 3 Ib. I give 121. 195, 
what muſt 1 give for Elb. of the ſame, at that rate? 


CONTEACTION: Fe - | 

Divide the firſt Term by the Third, multiply the ſecond 

by that Quotient, and the Product will be the Auſu er. 
EXAMPLES. 


9. How much in Length that 3 Inches bioad will make 
a Foot Square. | | | 


, 


10. If for 48s. 1 have 225 cwt. carried 3 12 Miles, how 


many hundred can 1 have carried 64 Miles for the 
ſame Money ? i ow 3 


15. COMPOUND PROPORTION, 
| o R 
„„ oe ELY MS». 


Ts ſo called, from its having five Numbers or Terms given, 
to find a fixth, which if the Proportion is direct, the ſixtl. 
Term muſt bear ſuch a Proportion to the fourth and fif:h, 
as the Third hears to the firſt. and ſecond. But if the 
Proportion is inverſe, then the fixth Term mult bear — 

5 Pro- 
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proportlon to the fourth and fifth, as the firſt bears to the 
ſecond and third, or as the ſecond bears to the firſt and 


third. | | | 
The three firſt Terms are a Suppoſition, the two laſt a 


demand. 
R UL X 


1. Let the principal Cauſe of Gain, Loſs, or Action, &c. 
be put in the firſt Place. | „ 

2. Let that which denotes Time, diſtance of Place, &c. 
be in the ſecond Place, and the remaining one in the 
third Place. | | 

3. Place the other two Terms which move the Queſtion 

underneath thoſe of the ſame Name. 

4. If the blank or Term ſought, fall under the third Term, 
multiply the two firſt Terms together for a Diviſor, 
and the three laſt for a Nividend, the Quotient 
ariſing from them will be the Anſwer or ſixth Term. 

5. If the Blank fall under the firſt or ſecond Term, multi- 
ply the third and fourth Terms together for a Diviſor 
and the other three for a Dividend, the Quotient 
ariſing from them will be the Anſwer. | 


P ROO F. 


By two flatings in the fingle Rules of Three, 
1, If 6 Men can mow 72 Acres of Graſs in 12 Days, how 


many Men can mow 120 Acres in 4 Days. fe 
D. A. D. A. 4 


oa i © ; Hi: , Es £ 
6. 1%: 3% Prot A, MM 1 
— 4. 120. If 24:6 :: 120: 30 Men 


Thus 6+ 124120 8640 the Dividend 
And 7274 = 238 the Diviſor | per Rule 5. 
Then 288)8640=30 Men, the Anſwer, 

2, Suppoſe 2 Buſhels of Wheat, will be ſufficient for a 
Family of 6 Perſons 12 Days: How many Buthels will 
ſerve 36 Perſons 4 Days? . : 

3. Suppoſe a Perſon to Travel 252 Miles in 7 Days when 

the Days are 12 Hours long, How many Days will 

2 2 8 


* 
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he be in travelling 576 Miles, when the Days are 
16 Hours long ? 

4. Suppoſe the Salary cf 6 Perſons for 21 Weeks is 120], 

what will be the Salary of 14 Perſons for 46 Weeks. 

5. If for the Carriage of 40 cwt. 100 Miles, I give 9l. 

5s. What weight can | have carried 125 Miles for 71, 
10s. 32d. at the ſame Rate? 

6. An Ufurer put out 120l. to receive Intereſt for the 

ſame; but when it had continued 9 Months, he took 
it up, and received for the Principal and Intereſt 
125Þ 8s. I demand at what Rate per Cent. per 
Annum he received ? 

7. What is the Intereſt of 2591. 1 3s. 5d. for 20 Weeks at 
51. per Cent. per Annum ? 

8. If a Quantity of Proviſions ſerve 1400 Men 20 Weeks 

at the Rate of 14 Ounces per Day each Man; How 

many Men will the ſame Proviſions maintain for 8 
Months at the rate of 8 Ounces per Day each? 

9. Suppoſe 8: Men earn $1. in 5 Days: How many Men 

mill earn 10 Guineas in 12 ? 

19. Suppoſe 140l. would defray the Expences of five Men 

for twenty four Weeks and four Days; how long 

3 twelve Men be in ſpending 200l. at the ſame 

Rate? | 

11. What Money at 321. per Cent. will clear 381. 10s. in 

a Year and Quarter's Time? 

12. If a Sack of Coals be the Allowance of 7 poor People 
for a Week, how many Poor belonged to that Parith, 
which, when Coals were 36s. per Chaldron, had 
41). to pay in 6 Weeks on that Account ? 


16. COMPOUND PROPORTION, 
0 Ry 
The RULE of THREE REPEATED. 
An Queſtions i in the focegoing Rule of Five (as hath 
O 


been before obſerved) may be reſolved by two Operations 


in the Rule of Three repeated, but there are ſome — 
tha 


The Rule of Three repeated. 83 | 


that cannot be ſolved by the Rule of Five, yet may be 
anſwered by two or more Statings in the Rule of Three 


/ 


repeated. 
* 1 r 


1. A. and B. are on oppoſite Sides of a Wood, 134 Toiſes 
or Fathoms about. They begin to go ound it both 
the ſame Way at the ſame Inſtant of Time, A. goes 
11 Toiſes in 2 Minutes, and B. 17 in 3; The Queſtion 

is, How many Times will they ſurround this Wood, 
before the nimbler over takes the ſlower ? 


Min. Toiſes. Min. Toiſes, | | . 
Firſt If 2: 11 : : 3 : 164 A. goes, while B. goes 17. 
Then 17 — 161 = & T. B. gains of A. in going 17 T. round 
Again 2 : 17 :: 3: 17 Times round gone by A. and 
164 by B. the Anſwer, | 


2. If a Leaver, 40 effective Inches long, will by a cer- 
tain Power thrown ſucceſſively thereon, in 13 Eours 
iaiſe a Weight 104 Feet: In what Time will two 

other Leavers, each 18 effective Inches long, raife 
an equal Weight 73 Feet: the Force of ſtraight 

Leavers being indirect Proportion of their Lengths ? 

3. A Weight of 1zlb. laid on the Shoulder of a Man, is 

no greater Burden to him, than its abſolute Weight 
or 24 Ounces: What Difference will he feel, between 
the ſaid Weight applied near his Elbow, at 12 
Inches from the Shoulder, and in the Palm of his 
Hand, 28 Inches therefrom; and how much more 
muft his Muſcles then draw to ſupport it at Right 

Angles; that is, have his Arm extended right out? 

4. In giving Directions for making an Italian Chair, the 

Shafts whereof were ſettled at 11 Feet between the 

Axle-Tree, whereon the principal bearing is, and 
the Backband, by means of which the Weight is 

partly thrown upon the Horſe; a Diſpute aroſe where- 

about on the Shafts the Center of. the rody of this 

Machine ſhould he fixed. The Coach-maker 9 

this 
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this to be done at zo Inches from the Axle: others 
were of opinion, that at 24 it would be a ſufficient 
Incumbrance to the Horſe. Now, admitting the 
two Paſſengers, with their Baggage, ordinarily to 
weigh 2 cwt. a piece, and the Body of the Vehicle 
to be about 70 lb. more: Pray what will the Beat, 
in both thoſe Caſes be made to bear more than his 
Harneſs ? 

5. My Water-Tub holds 147 Gallons, the Pipe uſu2l'y 
brings in 14 Gallons in 9 Minutes. The Tap dif- 
charges at a Medium, 40 Gallons in 31 Minutes, 
Suppoſing theſe both careleſsly to be left open, and 
the Water to be turned at 2 in the Morning. The 
Servant at 5, finding the Water running, Jhuts the WF 

Tap, and is Solicitous in what Time the Tub will 
be filled after this Accident, in Caſe the Water con- 
tinues flowing from the Main ? 

6. If the Scavenger's Rate at 12d in the Pound, comes 
to 6s 72d. where they ordinarily aſſeſs 4 of the Rent: 
What will the King's Tax for that Houſe be, at 45 
in the Pound, rated at the full Rent? 

7. If when Port Wine is 17 Guineas the hogſhead, 2 
Company of 45 People will ſpend 200. therein, in 2 
cer ain Time: what is Wine a Pipe, when 13 Perſons 
more, will ſpend 63zl. in twice the Time, drinking 

with equal Moderation? 

8 There is an Ifland 73 Miles round, and three Fool. 
_ all ſtzrt together, to Travel the ſame Way about 

A. Travels 5 Miles a Day, B. 8, and C. 10; 
; en will they all come together again. 

9. A certain Man hires a Labourer on this condition, 

that for every Day he worked he ſhould receive 1s. 
but for every Day he was idle he ſhould be mulcted 

8d. when 390 Days were paſt, neither of them were 

indebted to one another; Row many Days did he 
work, and how many Days was he idle? 

10. A. lent his Friend B, fourſcore and eleven Guineas 
from the 11th of December to the 10th of May fol. 
lou ing; B. on another occaſion, let A. have a 100 


Marks from September the 3d. to Chriſtmas follow- 
ing; 
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ing; quere, How long ought the Perſon obliged to 
let his Friend uſe 40l. fully, to retalia e the favour ? 
10. A Man hired a Labourer for 40 Days, on condition 
that he ſhould have 20d. for every Day he worked, 
and forfeit 1cd. for every Day he idled, at laſt he 
received 21, 1s. 8d. for his Labour: How many Days 
did he work, and how many was he idle ? 


. R RAIN T 1.06 


So called from the general Uſe it is of to all Perſons 
concerned in Trade and Bufjneſs. 

All Queſtions in the Rule of Three, where the firſt 
Te m is unity or one, may be performed by this Role. 

Which is by taking Aliquot or even Parts, by which 
Means many tedious Reductions are to be avoided. | 

But as there are a great Variety of ſuch Parts, ſo many, 
therefore are the Ways of applying them, that it would 
be an endleſs taſk, to give all the eaſy Methods of opera- 
tion adapted t particular Caſes; fo f thall only give the 
General Rules, with a ſufficient Number of Examples to 

each. 
in order to n this Rule pet it will be 
neceſſary, that the learner get by Heart, the following 


N B L E 8. : 
m a Pound. Of a $hill, Of 6 a Ton. Of an Hund.Of «Quart of an C. 


. d. 4. feder. ler. lb. 

1 8=;2,[1 =7s| 2 5 35 5|1 or 28=Z "a 
2 0=4%| 14=+ | 24S % 0 5% ( 4 =3 
2 61 |2 = F14 = e 638 7 =# 
34=; [3=+z|5= x 14Syl 14 =z 
4 o=>} [4 =3 [10 11 

5 088 6 

3 

wo ( 

C A 2 E 1. 


, When the Price is.leſs. than a Pena. . 
1 . E. 


86 n 


R U L E. 


Divide by the Aliquot Parts that are in a penny, then 
by 12 and : 20 which will give the Anfwer. 


R XR A NM T 8. 
2121426 yds. at àd. 


3] | 73 
[2] 3562 


12) 2 
3 14 


—— — 


Anſ. 4 9 14 
1. 210% at Id. 2. 1470 at 5d, 3. 1276 yds. 20 Sagas mo”. 


- — 


4 8 K II. e 
When the Price is lefs than a Shilling. 


1 


Take the aliquot part or Parts that are in a Shilling, 
add them together, and the Sum will be the Anſwer in 
Shillings, &c. which divided by 20, as before _ give 


Ant. £ 78 15 54 
4. 1762 2 at 1d, 5. 1400 at ohh | b. 2462 lb. at at 11g. 9 lb. 


. 


2 


— 


, — 


L, &c. 
1 M P LEA 

16 s [160g at 114d. 

[3] | 504 6 

|| | 402 3 

124 4 28 3 

ſz] # | 199 64 
2,0[157,5 5T 


— 


Proflice. 87 
7. 1041 at 14d. 8. 2499 at ad. 9. 2408 at 24d 


— —— . — — 
10. 640 at 22d. 11. 1740 at 23d, 12. 746 at 3d. 


13. 1417 at 35d. 14. 3091 at 31d. 15 214 at 3iQ. 


— — : — —Ä—äü—œ 7 — — 


16. 2000 at 4d. 17. 569 at 44d. 18. 1246 at 43d. 


19. 1426 at 44d. 20. 2740 at 5d. * 2 2147 at 5 


22, 674 at 52d. 23. 1740 at 54d. 24. 1741 at Cd. 


26, 2142 at 67d, 26. 1040 at 62d. 27. 1740 at 620 


| -— —— g f — — — —ů —— 
28. 1000 at 7d, 29. 1656 at 73d. 30. 1420 at 73d. 
5 —— — — — "MO — 


31. 674 at 72d. 32. 41% at 8d. 33. 1700 at jd. 


— Ls — — 


„ 1765 at 83d. 36. 749 at 87d. 36. 1447 at cd. 


— — ——  — —  - -— 


37. 2373 at 93d. 33. 1476 at 92d. 39. 1560 at gjd. 


—— — — . — —— — 


40. 0 at 40d, 44: 2499 af told, 42 2176 at 104d. 


2 ———— — — WS ———— ̃ꝗ — — 


43. 1270 at 11d, : 44. 2142 at 14d. 43. 4760 at 114d. 


46. 640 at 115d. 47.4652 at 1s. 


— 
, * %..” > W 1 


"CAT 
| When the Price is more thau a Shilling, but leſs than two. | 
„ 


Take the Part or Parts, with ſo much of the given 
Price, as is more than a Shilling, (as in the laſt Rule,) 
winch add to the given Quantity, and the Sum will be the 
Anſwer in Shillings, &c. Which divided by 20, will 
ire. 5 . 

8 12 Note, 


88 | Practice. 


Note, The Method of performing this Caſe, beirg 4 
little different from the lait, | ſhall only give 2 
few Fxamples. which by proper Inſtructions from 
the Tutor will ſuff ce. 


2M N Lt 


d. | 
6 3[1074 Ib. at 1s. 103d, 
1 1 337 
#| 5] 358 
4 67 1} 
[2c[203,6 14 
Anf. C 101 16 17 
49. 214 at 18. Id. 50. 1749 or. at 18. 112d. pet Ounce, 
cl. 2140 at 1s. 5d, 52. 1453 at 1s. . | 
KL 1014 at is. od. 44 2647 at 15, 114d. 
— — — 


— 4 


CASE IV. 


When the Price conſiſts of any even Number * Shil. 
lings, under 20. > 


R 8 


Multiply the given Quantity by half the Price, doubling 
the firſt Figure of the Product ons Shillings, and the reli 


Cf tlie Product will be . 
E * A M P L348 


276 Ells at 18s, per Ell 
9 | | 


An- . . 245 0 3 


— br WY 


22“ 


n 


80 


Prada: . 89 
z. 2476 at 28. 56. 1476 af 13. 57. 274 w. at 68. s. per l. 


58. 2100 at 85. sg. 274, at 108. 60. 674 8 128. 


"x 2680 at 148. 62. 267 at 165 63. 1267 at 188. 


G 
When me Price is any odd Number of Shillings under 20. 
nun HW 7 


Multiply the given Quantity by the Price, and the 
Produc will be the ànſwer in. Shillings, which divided 


* 20 will give . 


EXAMPLES 


268 lb. at 198. PET | lb. 
19 


2,0059, 2 
Anf. 1254 12 
65. 2400 Eils at 38. per EI 


e 


11 


56. 2174 at 78. 1427 at gs, 68. "I: at 11s. 
*— UP —— 
69. 267 at 135. 70. 274 at "74 71. 1260 at 198. 


8 * vr 


When the Price is Shillings, or Shillings and Pence, 
and they an Aliquot Part of a Pound. 


. L E. 
Divide by the Aliquot Part, and the Quotient will be 
the Antwer. 

E's” EXAMPLE, 


RE. X A M N LE 8. 
N : 
8 is 1471 yds. at 6s. 8d. per yd. 


"<< 


Anſ. 490 6 8 


1 yo at 45. 73. 1764 at 5s. 74. 8 at s. 8d. pet yd. 


76. 407 at 25. 6d. 76. 1760 at 3s. 4d. 77 176 at 6s, 8d, 


Aſp us 


* 
— 


— 


C 
When the Price is Shillings, Pence, and the Shilling 
and tence be not an Aliquot part of a Pound. | 


a U 


Multiply the given Quantity by the Shillings, and tale 
Parts for the Pence &c. (as in Cale zd) add them together, 


and the Sum will be the Anſwer in Shillings, Which 
divided by 20, will give £- 


LS i WELLS 
d. 


46. 2] 2470 lb. at 11s. 83d, per lb, 
' 27170 i 1 
12 314 21236 | 
1244] 41 8 

"I 8 

f — FOR 
| zo] 2891,9 7 


Auf. J. 1445 19 4 
73. 1420 at 38. zd. 79. 427 at 5s. od. Per yu 


——— H — — 


A 


80. 8 at 1 tos. 14. 81. 174 at 178. 91d. 


— : | — 


EH: - 


C As KE - VII 7 
When the price! is Pounds only. 


R U 1. 


Multiply the given Quantity by the > Frice, and the 
Product will be the Anſwer. 1 | 


E 1 A M N 
| 240 Tons at 71. per Ton. 
. 


. 1680 


— 


84. 120 at 44% 85, g6 at 174. per cwt. 
£6. 100 at 4. 357. 142 at al, 


—— | 2s iy — 


CAS | 
When the Price is Pounds and Shillings. 


u Us Li-© 


Multiply the Quautity given by the Pounds, as in the 
laſt Caſe, and proc ed with the Shillings, if they are even, 
as in Caſe 4, but if odd, take Aliquot Parts, add them 
together, the Sum will be the Anſwer; or reduce the 
given Price to Shillings, by which multiply the given 

unten and divide by 20, will give the Anfwer. 


Cl 


ER 


2164 at 41. 178. or thus 164 at 4l. 178. 
+ 97 
1148 7 
1476 1 
2,0) 1590, 8 


Anſ. L. 795 8 as before. 


92 Practice. 


88. 49 2 at 21. 6s. 89. 526 at 71. 168. 90. 142 at 11. 171, 


Anſ. 4.771 17 6 


wo. 2574 'at H. 68. 8 Th 97. 120 at 35. 4d. 


8 


—— 


ans.! 


e s. 8d. 99. 5/2 at 421. 5. 
f ——ů— — 
CASE X. 


When the Price is Pounds, Shiltings, Pence and 
Farthings. and the Shillings and Pence be not an 41 quct 
Part of a Pound, 


91. 164 at 240 198. 92. 271 at 51, 7s. 93+ 604 at 20l. gi, 
14 94- 914 at 10l. 15s. Ag 737 at 11. 145. 
| ; — — ——— 
If S A 
1 Wpen the Price is pounds, Shillings and Pence, and 
Fi the Shillings and Pence be be. aliquot Part of a Pound, 
"ij « 1-4 & 
1 In leiply the given Quantity by the Pounds, as in the 
; lail Rule; and take Parts for the Shillings and Pence, 38 
# in Cafe 6, add them together, and the Sum will be tle} 
\ Anſwer | : 
q | = aA & M FM. ll 
ut a 0 
oh 2 67 247 at Jl, 28. 6d. 
4 741 ; 
3 A 30 2. — 
| 


U 
1 
4 
U 
* 
4 
. & 
N 
13 
8 1 
f 


:/; 
4 
OY 
= 
= 
: N 
hs 
io 2 


. 


Reduce the pounds and Shillings into Sbillings, wil. 
tiply the given Quantity by the Shillings, as in Caſe g 
take Parts for the Pence and Farthings as in Cale 2 


„ 


oh 
— © = «Jo 
——— 


Note, 


— o — — Inna — 
T— — 8 2 
ry <> 3 
— : 
i 4x — £ 
— 
— _ K 


E 


5. 


nd 


he 


— — 4 
— "=> 
CÞ% 


Practice. 


E X AM P L E S. 


d. 
6] 


OT 


52 
534 
1335 


133 


20 


— 


528. 


16 82 


[14034 24 


— — — 


Anf. £5701 14 21 


100. 1472 at 41. 65, 71d. 


102, 1420 at 191. 148. 114d. 
I — — . — 


104. 27 at 41. 118, 84d, 


—— ee 


93 


Note, When the given Quantity doth not exceed 100, 
proceed as in Sect. 9. 


| 267 cut. at 21. 128. 63d, per cwt. 


101. 279 at 61, 115, 92d» 


—— — — mer ng 


1 


103, 2074 at 11, 178. 64d. 


rr RR —_ 


40g» 64 at 121, 136, 74d. 


CASE XI, 
| When the Price and 


Denominations. 


R UL X. 


Multiply the Price of one, by the Quantity given, and 
take Patts for Quarters, Pounds, &c, add them togethery 


and the Sum will be the Anſu er. 


E. X Au % 


Bought cwt. 3 qrs. 18 lb. of Su 


what comes it to? 


Quantity given, are of ſeveral- 


#5 40 


gar, at 175, 6d. per cwt. 


gre 


6-1-9 Tare and Treli. 


ere. 4. . 

| 2 SLED 44 17 6 
6 23 <6 

ae HO #42 
116 lb „ Oo 4 41 
2 ide ses © 
19 
Anf. 4 sk 


106. Sold 10 c. 3 qrs 14h. of Cheeſe, at 21, 118. 10d, 
ber c. what doth the whole come to? 
107. Bought Tobacco at 31. 178. 44d. per ewt. what is the 
worth of 72 c. 3 qrs. 19td. 
108, Bought 12 c. 1 qr. 17 ld. of Hops, at al. 45. 4d. pu 
c. wha: do they ſtand me in ? 
og. 8014 24 c. 18 lb. of Sugar, at 41). 145. 12d. per c. 
what comes it to? 
110. What comes 94 c. 27 lb. of Cloves to, at 60. 108. 6d, 
per ewt: 
111. Sold 16 e. 2 qrs. of Tallow, at 21. 6s. 114, per c. 
at eomes it ta? | 
2112, Scl 48 Cc. 2 qrs. 7 lb. of fine Fy fon Ten, at 74. 
| 168. 6d. per cwt. "ha muſt [I receive for the ſame? 
113. What is the value of 241b. of double refined Sugar, 
at 41. 178. per o. 
114. What is the Value of 17 1b. of Malaga Raiſins, at zl, 
58. 4d. per cwt. 


18. T AR E and TRE T r. 


In this Rule there are ſix Things to be obſerved, viz 


1. The Groſs-wt. 2. Tare. 3- Trett. 4. Suttle. 5 Clof, 
6. Net Weight. 


1. The Groſs-Weight, i is, - the whole Weight of the Good 
and that which tney are packed up in. 


Tare aud Trett. : 95 


2. Tare is an allowance made to the Parchaſer for the 

Weight of the Box, Bag, Barrel, or whatever contains 

the Goods bought, and is er 
At to much i in the whole Groſs weight. 
At fo much per Box, Bag, &c. or 

| At ſo much per Cent. 

3. Trett, is an abatement of 4 1b. per A and 1:, the 
t venty ſixth Part owed for Waſte, Duſt, &c, made 

buy the Merchant to the Buyer. 

4. Suttle, is when the Tare is deducted from the Grofs. 

5. Cf, is an allo Vance of 2]b to the Citizens of London 
on every Draught above 3 cwt. on ſome Sorts of GO, 
as Beaver, Galls, Madder, Argol, &e. 

6. Net weight, is when all Allowance 18 deducted from 
the Grols, | | 


1 * 1 


When the Tare is at fo much in the Groſs Weight, te 
find the net. | 


KB 
| SubtraR the Tare from the Groſs, and the Remainder is 
ihe net * | 


EXAMPLE s. 


. Suppoſe 12 c. 3 qrs 15 Ib. Tare, were allowed on 194 e. 
2 rs. 16 Ib. of Sogar; 3 what's the net Weight ? 


capt. qre. 15. 
Groſs 194 2 16 
Tare 12 3 15 


| . 181 + 
f. | — — 


2 What! is the net Weight of 24 Hogfhea*s of Tobacco, 
| each weighing 6 c. 2 qrs. 17 Ib. Groſs. Tare in the 
ds whole 17 c. 2 qro. 87 lb, 


3. 


= | Tare and Tret. 


3. What is the net Weight of 5 hhds. of gugar, weighing 


as follows, VIZ. 


c. rs. 1b, 
No: 1, 141 4 Fane 
12,4 UP 
33 $3. 3 
4. 0 1, 1 
4467: een 
Groſs 
Tare 
„ +2 


S A I 


grs . 


O 
O 
1 

O 
O 


15. 


When Tare is at ſo much per Box, Bag, &c. to find the 


net Weight. 
* . E. 


Multiply the Tare of each Box, Bag, &c. by the Number 
of Boxes, &c. the Produdt ſubtract from the Groſs as before 


Weight of the whole ? 


. In 16 Cheſts of Tea, each weighing 2 
Groſs, Tare at 20ib, per Cheſt : 


and the Remainder will be the Net Weight, 
N AW” LEM 


c. 1 qr. 17 lb. 


Au net 3+ 2 24 


What's the net 


15. be: 128 cart. gr. [b. 
20 . | 
4-+4=16 4+4=16 
3 20 9 1 12 
Fe 4 
Tare'3 2 24 "Groſs 38 1 20 
— n 5 424 


Tare and Tret. | 99 
. What's the net Weight of 8 Frails of Raifins, each” 
weighing 2 c. 3qrs. Groſs, Tare at 221b. per Frail ? 


6, What is the net Weight of 40 Bales of Silk, each 
weighing 3 c. 27 Ib. Groſs, Tare at 181b. per Bale? 


CAS 3 uh 


When Tare is at ſo much per cwt. to find the net 
f Weight. g 


R U U. 


Divide the whole Groſs, by the ſaid Part or Parts, that 
the Tare is of a cwt. and the Quotient thence ariſing will 
be the Tare, which ſubtracted from the Groſs, as before 


will give the ne Weight. 

1 EXAMPLE 8. 

7. What is the net Weight of 64 c. 3 qrs. 14 Ib. Grofs, 
Tare at 16lb. per cwt. N 


: cave. gr. 16. | 
161b.=3)64 3 14 Groſs, 
| 9 1 2 Tare. 


Anf. 55 2 12 Net. 


: — 
8. What is the net Weight of 22 Barrels of Figs each 
= 2 c. 1qr. 17 Ib. Groſs, Tare at 14lIb. per cwt? 
9. What's the net Weight of 9 hhds. of Sugar, each 
hes 6 c. 2qrs. 12 1b, Groſs, Tare at 17 Ib. per 
wt? | 


CASE IV. 
wakes Tret is allowed with the Tare, to find the net 
1 Rü 8 8 

Find the Tare as before, and Subtract it from the ( 
e from th | 
the Remainder will be the 1 which Seide bot 
| 9: and 


98 Tare and Tret. 


and the Quotient will be the Tret, which Subtrag 
from the Suttle, the Remainder will be the net 
Weight ? 95 | 


t XxX aa WPLL 


10. If from 846 c. 1 qr. 71b. Groſs weight, Tare is to be 
ſubtra&ed after the rate of 221b. per c. and from 
the remainder Tret is to be allowed after the rate 
of 41b. per 1041b. what is the net weight? | 

evi. of- I 


161b.] 3 1846 1 7 Groſs, 
41b. - 
Alb. 120 3 17 

{ 2&5 1307. 014483; 08 


"J165 © 3 3 Tare 


26)681 0 11 14 Suttle 
26 1 Fre 


Anſ. 654 3 18 15 
11. What's the net weight of 16 c. 3 ars. Groſs, Tate 
1 ewt. qr. i21b. and Tret 4lb. per 104 ? | 
12. In 27 Bigs of Coffee, each weighing Groſs, 2 c. 3 qr. 


271Ib. Tare 131b. per 112Ib. and Trett 4 lb. pet 
104 Ib. what is the neat weight he 


Ca + 
When Cloff is allowed to find the net weight. 
| * © & A, 
| Divide the whole Grofs, by 168, 2 lb. being 168th 


part of 3 cwt. or 33S1b. or you may divide the Number 


of c's by 3, which brings them into 3 c's, then 2 Ib. ling 
allowed for every 3c. ſo as many 3c's as it produces, {0 
many 2 lb's it will allow, which divided by 56 (the 


double Pounds in a cwt.) the quotient will be Fe by 
„ 2 reds 


E TR nl 
Jreds, and the Remainder will be ſo many alb's, to which 
adding what may allowed for the odd c's. qrs and Ibs. of 


the given weight, will make the whole cloff, which ſub- 
tract from the Groſs will be the net weight. 


E * A r Be 


13. What will be the net weight of 5647 cwt. 3 qrs. 13 
Ib. Groſs, allowing for cloit 2 ib. for every 3 ct. 
| „ ©: bob es 
168) 5647 3 13 Groſs. 
13 1 1 Clog.. 


Anf. 5614 1 © Net. 


or thus 3)5647(1 


—E—— — 


56. 1882(3 z cuts. 2 rs. Cloff, as before. 


14) 34 (2 qrs. 


The Allow= 6=121b, 3 

ance for 3 qrs. 318. lb. T 18. ry 1 
14. What's the net weight of 14 Barrels of Spices, 

| . weighing all together 42 cwt. 3 qrs. Groſs, allowing 
for Cloff 2 Ib. per 3 cwt. | 


E 3A -$ & FE 


When Tare, Tret and Cloff, be allowed with any 
| Quantity (Groſs) to find the net weight. 


RU. 


For the Tare and Tret, proceed as in Caſe 4, and the 
Remainder which was called the net there will be the 
ſuitle here, which to ſind the Cloff of, proceed as in the 


At Caſe. 

a 
15. What is the net weight of 15 cwt. 3 qrs. 20 Groſs, al- 

| 1 1 2 | lowing - 


100 Tare and Tret. 


Jowing for Tare 71b. per cwt. Tret 41b. per 104 lb 
and Cloff alb. for 3 ct. e 
| caur. gr. 18. o. 
141b, 5 15 3 30 60 
72 


1 3 27 8 


* 
— 


00 3 27 12 Tare 


— 


425 14 3 20 4 Suttle 
2 A ͤ ret” 


168)14 1 12 © Suttle 
0 Oo 9 8 Cloff 


Kat. 16 12 Ye 


:5, What's the net Weight of 4 hhds. of Sugar, weighs 
ing as follows, viz. 

" 

" | 5 

3 14 (Tare 8h. per cwt. Tret 4 lb. 

2 27 f per 104]b, Cloft, alb. per 3 cwts 

1 ad | 


2 


11 2 AC 


QUESTIONS for EXERCISE. 


1. The net proceeds of a Hogſhead of Barbadoes Sugar, 
were 4l. 14s. 6d. the Cuſtom and Fees 21. 8s. 6d 
Freight 22s. 8d. Factorage 45. 9d. The Groſs weight 
was 9 cwt. 3 ꝗrs. 10 Ib. Tare 1 Ib. in 10: Pray then 
how was the Sugar rated in the Bill of Parcels? 

2. I have imported 80 Jars of Lucca Oil, each containing 

1180 Solid Inches: What came the Freight to at , 

6d. per cwt. Tare 1 Ib. in 10 counting 721Þ. of Oil 

to the Wine Gallon of 231 Cubic Inches ? 


13. 


Simple Intereſt. — 
9. SIM FLEE TY TREES 


Is that which arifas 22 from the Principal, and i is a 
Profit allowed by the borrower to the Lender; for the loan 
o forbearance of any Sum of Money, for ſome deter- 
mined Space of Time, and at any rate (per cent. per 
annum) agreed upon; which according to Law muſt not 
excced 51. for the uſe or intereſt of 1001. Principal, called 
Cent. for 12 Months called Annum. 

The Amount, is the Principal and Intereſt added to- 
ether. 

, Note, The Rules for Simple Intereft ſerve alſo for cal- 
culating Factorage, Brokage, Inſurance, Purchaſing of 
Stocks, or any thing elſe, that is rated at ſo much per 

Cent. | 


C A'S R 1 


To find the Intereſt of any Sum of Money, for ny 
Number of Years. | 


RO 


Multiply the Principal by the rate per Cent, that pro- 
duct divided by 100, will. give the Intereſt for a Year, 
which multiplied by the Number of Years. given, and the 
Produce will be the Anſwer. | a he. 

Y 


E X A M IL E 8. 


1. What is the Intereſt of 370k. for x aYear, at d. per cent, 
per Annum. | 


370 principal | 
5 Rate yr Cent, 


— 


| £-18]50 
. 1:20 


5.1000 , ' | * 
63 F 
Anf. : 18/, 104. 


— , 7 > 


3 


102 Simple Interef. 
2. What's the Intereft of 8 241. 18s, 2d. for a Year at 4 per 
Cent. per Annum ? 
3- What is the Intereſt of 5ool. for 4 Years, at 5 per Cent, 
| per Annum ? 
4. What is the Amount of 5261. 188. 8d. for Years, at 
| 4 per Cent. per Annum ? 
5. What is the Amount of 2641. 4d. for 12 Years, at 5 per 
Cent. per Annum? | 


C A'S „ II. 


When the Rate per Cent. is 2, z or 2. more than th: 
Pounds given in the ſaid Rate. | 


4 VLA 


_ Multiply the Principal by the Pounds in the Rate per 
Cent. as in the laſt Cafe, then take Parts for £, Z or}, 
from the principal, which add to the Product, and the 


Sum divide by 100, as before. 
E X A M P L E 8. 


6. What is the Intereſt of 2461. 188. for a vear at 4 pet 
Cent. per _— | 


: 2 246 78 l 
4 


— at 


% a 811 4 Rate per Cents 


380 
5.9186 | 
12 Anf. ok ge. road. iv 
d. 10l38 
4 


77.1152 


Simple Intereſt. 2s 103 


7. What is the Amount of 5201. 10s. 10d. for 3 Years, at 
| 31 per Cent. per Annum ? 
8. What is the Intereſt of 140l. 10s. for 7 Years, at 43 per 
Cent. per Annum ? : 8 
What is the Amount of 47 ol. for 5 Years, at 34 per 
Cent. per Annum ? 


COMMISSION 


Is an Allowance from a Merchant to his Factor, or 
Correſpondent abroad, in buying and ſelling of Goods, 
and is at a Certain Rate, per Cent. according to the Cuſtom 

of the Country, where the Factor reſides. 

This, as well as Brokerage and Inſurance, is computed 
in the ſame Manner, as in Caſe 1, for even Pounds, and 
for 4, 2 or 4, as in the laſt Caſe. 


* 


1 A M Pp 1 


10. My Factor writes me word, that be has bouglit Goods, 
upon my Account to the Value of 474l. 14s. 6d. I 
demand to know what his Commiſſion comes to, at 


Xt 341. per Cent? 
. | * 1 
2 + 47414 6 
5 3 


1424 3 6223 1 , 
118 13 721 34 Rate per Cent 


L. 15142 17 14 
20 


4. 60ͤ 
4 


93-42 


ch. 5 
—Anf. 151. 3s. 64d. £3 


—_— Semple Intereſt. 

11. Suppoſe I allow my Correſpondent 23 per Cent. for 
his Commithon : What is his demand, on the Dif. 

| buiſemert of 7421. 128. 6d. OT 

12. What muſt I allow my Factor, for the Diſburfing on 
my Account, 374l. 19s, 105d at 24 per Ceut ? 


„ OK. 1 45G BK 
Is an allowarce or Fee paid unto a Perſon called 2 
Broker, for aſſiſting others in buying or diſpoſing of their 


Goods, «nd in London they are not to act without a 
Licence from the Lord-Mayor. 


S AS MM; >) 
| To find the Brokage for any Sum, at any rate under 11, 
per Cent. ; 8 | 
2 RU 44- By 
Divide the given ſum by 100, and it will give the 
Intereſt at 11. per Cent, which Intefeſt you mult take 


Parts from, with the rate per Cent. and add them toge- 
ther, the Sum will be the trokage required. 


. 
| 23. What is the Brokage of 4201. 128. Gd. at 6s, 4d. per 


Cent? 
„ 

4,20 12 6 3 
20 5 8 [7 Frans 2 
5.4012 . 4 12 
— > 16 67 
25,119 1 1 
8 %%% 8 44 
9 2: 4x 

grs. 210 1. 


Anf. C. 1 6 77 


T4. Suppoſe J employ a Broker, who ſells Goods for me, 
to the Value of ioo0ol. What may he demand for 
Brokage, it being at 48. 6d. per Cent? 


Ty 


Simple Intereſt. „ 


15. Suppoſe a Broker diſpoſes of Goods for me, to the 
Amount of 540l. 10s, What comes the Brokage to, at 
138. lod. per Cent. VV 
16. wy 10 the Brokage of 24741. 15s. at 198. 9d. per 
ent! ä | | 


1-N2-U x4» ⅛‚N»ETT 


Is a Contract or Agreement whereby, one or more Per- 
ſon, called Inſurers, &c. oblige themſelves to anſwer for 
the Loſs or damage of Ships, Houſes, Goods, &c. by 
Storms, Fires, &c. in Confideration of a Premium, paid 
by the Proprietors of the Thing injured. | | 
| To find the Inſurance of any Sum, at any rate under 11, 

proceed as in the laſt Caſe, if above, as in Caſe 1. 


EXAMPLE S. 


17. Suppoſe I inſure for 1460]. at 2s. 6d.. per Cent, per 
Annum: What doth the Inſurance come to ? 


Le | £i 4. 4. 
14160 11 * 12 of, 
20 c — 

5, — Anſ. 1 16 6 


18. What is the Juſurance of 2460l. at 101. 158. per Cent. 

19. Shipped for pouremays Goods to the Value of pool. 
upon which I made an Inſurance at 631. per Cent. 
What does it come to ? | 

20. What is the Inſurance of an Eaft-India Ship and Cargo, 
valued at 74061. 175. 6d, at 155 per Cent? 1 


PURCHASING of STOCKS, 
Stocks are the Public Funds of the Nation, the Shares 
of which being transferable from one Perſon to another, 
2 occaſions that extenſive Buſineſs called Stock Job- 
g. . | 0 4 | N 


RULE 


— 


106 1 | Simple Intereſt. 


— 


R U 


Multiply the Sum to be Purchaſed, by the Fxceſ: of the 
Rate per Cent. above 100, the Product divide by 100, as 
before, and the Produce of which added to the given 
Sum, will give the required Purchaſe. 


If under par, i. e. if under 100 per Cent. proceed as 
in Caſe II. 


EXAMPLES. 


21. What is the Purchaſe of 40ol. South Sca Stock at 1201, 
55 per Cent. 


op 
| 32 400 400 Principal 
20 81 Intereſt for the Exceſs 
8000 Anf. £ 487 
„ — 
Le £1]o0 
22, 7 1 the e Purchaſe of 4601, Bank stock, at 7511 Fer 
ent. 


23. What is the Purchaſe of 24701. 175, od. Bank An- 
nuities, at 103} per Cent!? 

24+ What is the Purchaſe of 8761, India Stock, at 1144 
per Cent ? | 


D 


When the Intereſt is foe 1 I, Z or 3 of a Year, or any 
Number of Years beſides. 


R UL E. 


Find the Intereſt for. the Years, as in Caſe 1, then for 
2» 2 Z or 3 take Parts from the Intereſt of 1 Year, i- e. for 
2 take one fourth part of the ſaid Intereſt, for +, take one 
half, and for + take the Parts compounded of 2 that is, 
a half for 2, then half of that half tor r, which added to 
the Intereſt for Years (if any) and the Sum will be the 
Intereſt required. E X- 
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MP * A M LES: 


25. What is the Intereſt of 4471 ros. for 4 Months, at 4 
255 Cent. per Annum ? | 


427 10 
J. 17[to © PR | 
20 414 17 2 Intereſt for 1 Vear 
6. 200 Anſ. L. 5 14 


26, What is the Intereſt of 2461, 125, 6d. for one Year 
and , at 5 per Cent. per Annum ? 

27, Lent 2981. 18s. = a Mortgage, to receive In tereſt 
for the ſame, at 4+ per Cent. per Annum, till it was 
paid off, which was not till the end of 4+ Years after, 
now 1 ſhould be glad to know what's due to me ? 

| 28, A Gentleman dying left his Daughter 604l. 175. 6d. 

for her Fortune to be paid her, when at Age, with 

Intereſt, at 52 per Cent. per Annum. Now he came 

to Age in 3 Years, 9 Months, after her Father's 

Death : What is her Amount, that is, what has ſhe 

got to receive inall with Principal and Intereit ? 


CAS E IV. 
Wen the Intereſt required i is for any ? Number of Weeks, 
R VU L KL 


i. Find the Intereſt of the given Sum for a Year, : as in 
Caſe 1. 

2. day as 52 Weeks: are to that Intereſt of the given 
Sum ::: ſo are the Weeks given : to the luterelit 
required. 


g Au; 


0 29, What is the Intereſt of 400l. 158. for 4 Weeks at 1 | 
* ey Cent. per Annum ? | 


7 


108 | Simple Intereſt. 
5 FL 4. . N Mt. Le . 4. | FW ks. 
r 38; WW 09: :4< 
per Dont... 20 


ry 


L.16 03 0 = 
20 — 12 
E p04 LY | 3847 

4 


4. 71:0 52) 153880295 4. 


—— — 


. | 498 20)2,4 7 


————ů— ——— 


3080. I 4 52 Anf. 


Rem. 48 Pence 


1 — — 


52)192(3 77 


. — a uroo—ges cw aug es... * 
122 


Rem. 36 qrs. | 
20. What is the Amount of Gol. for 26 Weeks, at 35 pet 
Cent. per Annum ? | | 
31. What is the Intereſt of 740l. for 4 Years and 42 
| Weeks, at 5 per Cent. per Annum ? -” 
32. What is the Amount of 2ocl. for 5 Year and 30 
Weeks, at 42 per Cent. per Annum ? 


E 1 
To find the Intereſt of any Sum, for any Number of Days, 
KU © 


my . * 

; - z \ 

2 — - — . = R . 
. — : \ . — l - . 
* 2 2 = Wt de 1232 ——— wot”. F y "+ Tr 8 * . = — X 
* 5 * a £ - \ p 4 0 — 2 . 4 wb r 2 — FO 111028 
2 —— _ as ray CR. > K 
' " — * I 2 — 
_ 


—. 
was Un r 


Say as 365 Days: are to the Intereſt of the given Sum 
for a Year : : fo are the Days given : to the Intereſt re- 
quired ; or thus, Reduce the Principal into Pence, which 
multiply by the Number of Days, and that Product by 
the Rate per Cent. for a Dividend, then multiply 36; 
(the Days in a Year) by 100, for a Diviſor, by which 
divide the Lividend, and -the Quotient will be the 
Anſwer in Pence, which reduce to Pounds, | A 


Simple Intereft: = 


5 2 of _ for any given Time leſs hams —_—_ 
A TaBL for al Thy 


J 177 
7 5 8 2 4 
1 2 8 os 2. 
gy | | : 
= [ * 
— nn — — 8 4 
113260 91 — 
61 9 45 
L . 12482 = — 
| 3} 3 1 * = 
4 TINS be ry 
| 3] 313904 5 — 
7 78868 9 250 
7 7838.6 07 22 
9 9 85 
9 9,40 68 99 4 
1010 4769 5 
1101104, a. 
EEE 256 
| % 257 
414675 [94 7 
| WE 5 
7 78 260 
0 17 76 * 4 
18 77108 1 
5 — 2631293 
20 


This is obtained by Inſpection only; thus, from January 


Ile Simple Intereſt, 
The USE of the TABLE. 


Firſt, To know the Number of Days from the beginning 
of the Year, to any given Day of any Month. 


the 1ſt, to Auguſt the 8th, is 220 Days; to November 
the 24th is 328 Lays, &C. SR. | 


Secondly, To know what is the Number of Days from any 
given Day of any Month, to the End of the Year, 


Suppoſe Auguſt 8th, then from 365 Days 
Subtract the Number anſwering to Auguſt 8, 220 


There remains the Number of Days, viz. 145 


Thirdly, To find the Number of Days between the given 


Day of any Month, and any given Day of any other 
Month, in the ſame Year. | 1 0 

For Inſtance, To know how many Days there are between 
May the gth, and November the 5th. 

Thus, from the Number anſwering to Nov. 5, 30 Day 


Subtrad that anſwering to May 9 12129 
The Remainder is the Number of Days — 
ſought, viz. - = 2 - 180 


5 Fourthly, To find the Number of Days from any given 


Day of any Month in one Year, to any given Day d 
any Month in the next Year.  - _ 
How many Days is it from October the 12th.in one Year 
to June the 1oth in the next. 3 
Thus, From the Davs of a whole Year 365 Days 


Subtract the Number anſwering to Oct. 12, viz. 285 
Remains the Number to the end of the Year 80 


To vhich add the Number to June 10 — 161 


— —ęVT̃ 


The Sum is the Number of Days required, viz. 241 


And thus is the Number of Days readily found for any 
Interval of Time given, in the ſame Year completely; 0 
which is part of one, or Part of another Year. 


k #8 


Pd YE 


EXAMPLES 


1 


'y 
or 
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EXAMPLE s. 
What is the Intereſt of zook, for 120 Days, at 5 per 


Cent. per Annum. 


£+ Days. L. Days. or otherwiſe thus: 
200 If 365 — 10 - 120 


5 120 240 Pence in a L. 
. 1 | 200 Principal 
l.1o|o0 365) 120003 — 

— „ 48000 
Rem. 105, 120 Days 
8 20 _ — 
— 57600lo0 
36 0 tests, 365 5 Rate 
100 — (12 
Roe. 271 27 59, — 2880,00(7 89 
12 365,00 — n—_— 
— 33280 2olbſ5 9: 
365) 3 300(94. 5 
ee 8 3300 . Ne 
Rem. 154 . 5 9565 
2 


Anf. 317. 57. 9% ver 
34. What is the Amount of 340l. 10s. from January I, 


1769, to July 18 following, at 5 per Cent. per Ann. 
n 


35. What is the Intereſt of cool. from December 4, 1768, 
to March 10, 1770, at 4 per Cent. per Annum ? 


E A8 N 


When the Amount, Time, and rate per Cent. are 
given, to find the Principal. 


* U L E. 


Say, as the Amount of 3 at the RK ue” Time 


given : is to tool. : : ſo is the Amount * to the 
Principal, 


L 2 . K X- 


1 . 
1 > 
. ——— 
— —— 


2 1 
— —— — — — — —ĩ — ä —— _— 


== * Simple Intereſt. 
| LXxXAMPLE'S 


36. What Principal being put to Intereſt for 6 Years, at 
5 per Cent. per Annum, will Amount to 343l. 45? 


a . 3. 
5 Rate per Cent. If 130: 100 :: 3 1 
6 Time | 8 20 
30 Intereſt 260 6864 
120 Principal St 100 
130 Amount 26,00)686400(264/.Anf. 


37. What Principal being put to Intereſt for 94 Years, at 
4 per Cent. per Annum, will amount to 856l. 10s, 
38. What Principal being put out to Intereſt, for 74 Years, 
will amount to 6141. 3s. IId. at 3 per Cent. per 
Annum? 3 : 


CASE VII. 


When the Principal, Rate per Cent. and the Amount 
are given to find the Time. * 


e 1 

Say, as the Intereſt of the Principal for a Year : is to 

r Year : : ſo is the whole Intereſt to the Time re- 
quired, _— 

E X AM P I E 8. 


39. In what Time will 264l. amount to 3431. 48. at 5 pet 
Cent. per Annum? 
1 


J. | n  þ s. Year l. . 
264 Principal 343 4 Am. If13 4: 1:79 4 
5 Rate per ct. 264 0 Prin. 20 "mo 
J. 13,20 79 4 Int. 264 264)1 18406 Years 
. Aloo 


40 


- 
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40. In what Time will 600l. amount to 8561. 10s. at 4 per 


Cent. per Annum? _ 
41. In what Time wil! 4981. 6s. 8d. amount to 614]. 38. 
11d. at 3 per Cent. per Annum? 


C ASCE vill. 


When the Principal, e ans Time are given, to 


find the Rate per Cent. 


R U L k. 


1. Sav, as the Principal : : is tothe Intereſt, for the whole 
Time: : fo is 1ool. to the Intereſt for the ſame 
Time. 


2. Divide that Intereſt by the given Time, and the Quo- 


tient will be the Rate per Cent. required. 
EXAMPLES. | 
42. At what Rate per Cent. per Annum, will vs amount 


to 3431. 48. in 6 Years? - | 
1 M; 1 E 8 6 


343 4 Am. I 264 790 4: : 100 
264 O Prin. „„ 
79 4 Int. 13% 


"1963 15 8400(20)60,0 Shillings | 


Time 6)30/. | 
$5 <5 Ls Rate per Cent. 
43: At what Rate per Cent. per Anton, will 600l. amount 
to 8561. 10s. in 92 Years? 


| 44+ At what Rate per Cent. per Annum, will 4981. 6s. 84 


amount to 88 35. 11d; in 74 Years ? 


. QUESTION. 


o 
— Tree ow Ie WG, — 


— — — — 2 2 —— 


* 


48. 
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QUESTIONS. for. Exerciſe in the 8 laſt Cars, 


Lent at Chriſtmas 1768, the Sum of cooel. at 41 per 
Cent. after which Time l lent ſeveral Sums at the ſame 


Rate, and drew upon theBorrower,as Buſineſs required; 


viz. on Lady day 1769, | drew-for-185 Guineas; on 


Midſummer-d:y following, | lent 500 Moidores ; and 


drew for 70ot and on Michaelmas-day, in the ſame 
Year, I lent 5g&gl. 17s. : 1 demand what Caſh the 


Borrower owed me at that Time? 


46. On the firſt of May, 1769, 1 lent Ralph Newtands, per 


Bill at one Day's date, gocl. which I received back in 
the following pirtial Payments; viz. On the 12th 


of May, gol. on the 4th of June 561. on the 14th of 


July 441. on the 23d ditto, gol. on the 18th of 
Auguſt 871. on the zoth ditto 13l. on the 21ſt of 
September zol. on the 18th -of October zol. on the 


29th ditto 4ol. on the 11th of November gol. and 


on the 28th of December gol. Now I demand to know 


what Intereſt there is due, at 5 per Cent. per Ann? 


47. Lent to John Jameſon, per Bill, dated 18th of Jan. 


1769, payable one Day aiter Date, 878]. 198. 10d, 
which I received back in the following partial Pay- 


ments; viz. on the 27th of February 571. 1 58. 7d. on 


48. 


50. 


the 18th of March 371. 14s. on the 29th of April 341. 
118. on the izth of May 136l. 158. 7d. on the 19th 


of June 671. 13s. 4d. on the-15th of July 15 Goineas 


and 6d. on the 25th ditto 1111. 11s. «1d. on the zd. 
of October 781. 7s. 4d. on the 19th of November 
100k on the 23d ditto 100l. and on the zoth of 
December received the Ballance of the Principal: 
How much Intereſt ought I to claim at 5 per Cent ? 
Lent 109 Guineas at 4 per Cent; by the 18th of 
Auguſt 1769, was raiſed by the Intereſt to ſo many 
Moidores ; abating half a Crown, pray on what Day 
did the Bond bear date? 5 | 
If 100l. in 12 Years: be allowed to gain 541. in what 
Time will any other Sum double itſelf. at the ſame 
Rate of Intereſt? 
A Bond was made on the 7th of Auguſt 1758, at = 
Cent. per Annum, for 11141. 108. on the 12th of * 
„ ; . 
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1763. 1401. was paid off. and a freſh Bond entered 
into for the Remainder, at 5+} per Cent. per Annum, 
at the Time the !ntefeſt for this laſt was 211. 16s. 8d. 
there was paid off 871. 11s. gd. The old Bond being 
then taken up, a new one was given for the refrdue, 
which being paid off September 11, 1769, the Bond- 
owner took no mate than 1409]. 168. 8d. in full Pay- 
ment : at what Rate did he take Intereſt per Cent, 
per Annum, vpon the laft renewal of the Bond? 

51. It i, propoſed by an elderly Perſon in Trade, defirous 
of a little Reſ-ite, to admit a ſober induſtrious young 
Fellow in the Buſineſs; and to encourage him offers, 
that if his Circumſtances will allow him to advance 
10ol. his pay thall be 40l. a Year: If he thall be 

able to put 200l. into the Stock he thall have 551. a 

Year, and if zool. he ſhall receive 7ol. annua'ly : 
In this Fropoſal, what was allowed for his Attendance 
ſimply ? and what Rate per Cent. was allowed for his 
Money? _ | 3 Be 

52. June the 23d. 1745, bought gool of New South Sea 
Annuities, at 1114 per Cent, viz. The Day before 
the cloſing the Books, the Brokerage whereof is 
always 28. 6d. per Cent, on the Capital, whether you 
buy or ſell? The Midſummer dividend 2 per Cent. 

became due and payable on the 10th of Auguſt fol- 


» gum” 5% = es RA Minds Foot TEST. echt _ 


i lowing; by which Time the Rebellion growing con- 

a ſiderable in the North, the ſaid Annuities were down 

| at 924 per Cent. In the general alarm, fold 4ool. ” 

; capital at that Price; but continued the Remainder, 

f till a ſecond, third, fourth, and fifth dividend, as 

before, came due; and on opening the Books, on the 
10th of Auguſt 1747, fold out at 10:3 per Cent. 

f Now reckoning I might have made five per Cent. of 

y -my Money, had I kept it out of the Stocks, How a 

y Rood this Article in point of Profit and loſs ? 


0. COMPOUND INTEREST. 


1 Is that which ariſes both from Principal, and its Intereſt 
Pk together, as the Intereſt becomes due, but not paid; 
y the ſame Intereſt is allowed upon that Intereſt unpaid, as 


was 


116 2 HERE Simple Intereſt. 

was upon the Principal, fo it becomes Part of the Prin- 
Cipal; and for which reaſon it is called Intereſt Upon 
Intereſt, or compound lLntereſt. 

It is not lawful to let out Money at Compound Intereſt, 
yet in Purchafing of Annuities or Penſions find Leaſes in 
Reverſion, it is uſual to al'ow Compound Intereſt to the 

Purchaſer, for his ready Money, and therefore makes it 
neceſſary t at it ſhould be underſtood. 

But as it may (as well as other Caſes of Intereſt) be 

wore conveniently performed by Decimals, ſo ſhall only 
here give the Rule, and two or three Examples. | 


1 


1. Find the firſt Veor's Intereſt as in Caſe 1, add that 
Igntereſt to the Principal, which Sum will become the 
ſecond Year's Principal, and ſo on for any Number 

of Years, 
2. Subtract the given Principal from the lat Amount, and 
the Remainder will be the Intereſt required. 


E X 4A M P I. E s. 


. What is the compound Intereft of 6ool. for torn 3 
Years at 5, per Cent. per Anum? 
600=1Rt. V. Prin. co Prin. „ 


5 +: Foun Int. 630 0 
— 5 31 10 
L. 30loo 630 2d. V. Pr. ——— 
| : g-t 061 d. T. f. 

661 10 0 FO 1 5 - 

il dane 20 Par 10 
bu 694 11 6 "Ry 1. 10[ooo 1120 - 
5 ' 600 o © Prin. ; | — 
po _—— 7. 150 
1 A. C. 94 11 6 Comp, Intereſt 12 
4 Goo 


2. What's the Amount of 10). for 5 Years at 4 per Cent, 
| am Annum, Fompoung Inteteſt? 


. 
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z. What is the Compound Intereſt of 440l. 168. for 4 


Years, 7 Months, and 15 Days, at 5 per Cent. per 
Annum ? | 9 75 | 2 


Note, When the Intereſt is required for Months and Days 
beſides Years, you muſt find the Intereſt for one 

| Year more, than the Number of Years given, and 
from that Year's Intereſt take Parts from, for the 
Months and Days, which add to the laſt Year's 
Intereſt and the Sum will ke the Intereſt required. 


21. RE BAT E or DISCOUNT. 


Is the abateing of ſo much on 2 Debt, to be paid before 
it becomes due, which Payment (Rebate being deducted) 
if put out to Intereſt for the ſame Time and Rate, per 


Cent. per Annum, would be equal to the Sum firſt dus. 


R U . 


1. Find the Intereft of 100l. for the Time given, and 
Rate pes Cent, which Intereſt add to 100}. . 

2. As that Sum : is to the Intereſt of the 1001 :: ſo is 
Debt or Sum propoſed : to the Rebate required. 


3. Subtract the Rebate from the given Sum, and the Re- 


mainder will be the preſent worth, or Money to be 
paid down, 


EXAMPLE 8. 


1, What is the Rebate of 4201, for 7 Months, 6 Days, at; 


per Cent, per Annum? 1 


o 
0 Os 
. 


118 


Rebate or Diſcount. 


"IF n 

mo d. C. If 103: 3: 420 

6 |z | 5 per Cent. 420 

* — L. 5. 4. | 

1 6.5 2 10 103) 1260(12 4 7e the Rebate 
o 10 | 75 ; 
| 230 
33 © Inf. — 


100 o Prin. 


r 


7 


2. What is the Preſent 
6 per Cent? 


Rem. 24. 
5 


— — 


103) 48004. 


— — 


Rem. 68. 4 
I'S Principal 420 0 © 
103)816(74. Rebate - 12 4 74 


— — 


Rem. 984. P. Worth 40 15 41 
: 4 ; — | — 


1030 38003 gre. 


Rem. 71 ert. 
worth of 1o60l. for 12 Months, at 


5 What is the Rebate, and prefent worth of Gol. 108. 


Gd. payable in 
Anum? 


10 Months, at 4 per Cent. per 


4. What is the Diſcount of 89gol. 16s. being due July 27, 
1770, this being December 12, 1469, at 5 per Cent. 


per Annum ? 


5. Sold Goods to the Value of 430l. to be paid at two 4 
Months, that is, half at 4 Months, and the other half 
at 8 Months: What muſt be diſcounted for the pre- 
ſent Payment of the whole, Ditcount being at 5 per 


Cent. per Annum 


"xp | 


* 


s Suppoſe J have a Legacy of ;5o!. left me. on the 21 
of May 1769. but not to be paid till Chriſtmas-day 


following ; what 


is the Preſent worth, diſcount al- 


: Jowed, at 5 per Cent. per Annum? _ | 
6. What is the preſent Worth of 32201. payable as fol- 


lows, viz. lool, at 3 months, Gol. at 5 Mouths, ue 


OR 
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the Remainder at 9 Months; Diſcount at 6 per Cent. 
per Annum ? . 


7. Sold Goods to the Value of 4ool. to be paid, at three 


3 Months, as follows, viz firſt 5, ſecond 3, and the 


reſt the zd Payment, what is the Viicount, and preſent 


worth of the whole, at 41 per Cent. per Aunum ? 


Or to find the preſent Wotth, obſerve the following 
R U L E. 


1. Find the Intereſt of 100l. for the Time mentioned, | 


as before; which Intereſt add to 1001. 
2. As that Sum : is to 1ool. :: ſo is the given Sum to 
be diſcounted to the preſent Money. 


2. What ready Money will diſcharge a debt of 360l. due 


at two 5 Months, that is, 4 at 5 Months, and the reft 
at 10; diſcount at 3 per Cent. per Annum 7 
9. What difference is there between the intereſt of 500], 


at 5 per Cent. per Annum, for 12 Years, and the 


Diicount of the ſame Sum, at:the ſame Rate, and for 
the ſame Time? - 8 5 : 
10. What ready Money will diſcharge a debt of 135771. 
13s. 4d. due two Years, three Quariers, 25 Lays 
hence, Diſcount, at 44 Cent, per Anuum ? | : 


22. EQUATION of PAYMAIANTS. 


| Is when ſeveral Debts are payab le at different Times, 


but is mutually agreed between Debtor and Creditor, that 


all thofe ſeveral Sums be paid at once, and at ſuch a 
lime as, that neither Party may be wronged thereby, 


| this is called equating the I ime of Payment, The com- 
mon Rule is as follows. „„ 


\ - 


R'U LE, 


Multiply the Sum of each 'particular Payment by its 
Time, then add theſe Products together, and divide the 


Sum, 


3 
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120 Equatation of Payments. 


Sum by the whole Debt, the Quotient (by this Rule) is 
the equated Time, for the Payment of the whole. 


RX A MUPILES A, - ts 
1. A. owes B. 1ool. which by Agreement was to be paid 
as follows, viz. gol. at 2 Months, and gol. at 6 
_ Months, but they afterwards agree, that the who's 
ſhould be paid at once, required the equated Time 
of Payment? | | 


SOX Zz TOO 
So XG = 300 


1,00)400 'Þ ] 
Anf. 4 Months, 


— 


2. B. owes C. 600l. whereof 200l. is to be paid at 3 Months, 
sol. at 4 Months, and the reſt at 6 Months: but 
they afterwards agreed the whole ſhould be paid at 
once, required te Time? | | 

3. A. Bought of B a Quantity of Goods which came to 
4601. to be paid in the following Manner, viz. 200l. 
at 7 Months, and the reſt at 5 Months, but after. 
wards they agree to make one Payment of the whole; 
demand the equated Time? 

4. C. owes D. a certain Sum, which is to be diſcharged 
in the following Manner, viz. f at 3 Months, 4 in 4 
Months, and 4 at 9 Months, but they afterwards 
agree to bave but one Payment of the whole: the 
equated Time is required ? 5 

5. A Debt is to be difcbarged thus, viz. 4 preſent, 4 41 

4 Months, I at 5 Months, and the reſt at 6 Mon!ls, 

| what is the equated Time for the whole? 

6. E. is indebted to F. 2401. which by Agreement is to 
be paid at £ Months hence. But E is willing to pay 
him 401. down, provided he will give him a longet 
Time for the Payment of the Remainder, which 1 
agreed on, the Time. of Payment is required? 5 

| Mm 1 


( 
« 
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Single Fellowſhip. 121 


% SINGLE FELLOWSHIP, 


8 0 


- aw 4 


FIZLLOWS HIT WITHOUT Timer, 


Ts bel two or more Perſons join their Stocks, and 


Trade together: to determine each Perſons parti- 


cular Share of the gain or Lofs; in Proportion to his 


Principal paid into the Stock, obſerve the * 


1 0 


As the Sum of the feveral Stocks : is to the Gain or 
Loſs : : fo is each Perſon's Share in the Stock : to his 
Share of the Gain or Loſs. 


P R O O F. 


add all the Shares together, and that Sum (it right) 
will be equal to the whole Gain or Loſs, 


EXAMPLE s. 


a. Two Merchants A. and B. join in Partnerſhip; A. lays 


in 8ol. B. 6cl. and they gain 28lI, what 1s each Man's 
Share of the ſaid Gain! ? 


4. & $16: 
A's Stock 80 If 140: 2.28 :: 80: 16 A's» 
Þ's 60 If 140: 28 : : 60 : 12 B's 

— A's gain 16 
Sum 141 B's I2. 
Proof 28. 


2, Three Perſons C, D,. and E, Trade together, and make æ 


joint Stock of 8241. and in three Years Time they 
gained as much, and vol. over, C's Stock was z2zol. 
D's 340l. 1 demand E's Rooks and what each Perſon 
gained by n 


122 Single Fellowſhip. 


3. Suppoſe four Merchants A, B, C and D, join thei 
Stocks and Trade together, of which, SN 1 
B F C4 and D3z, but at the Expiration of 12 Months, 
they had the Misfortune to loſe 120l. What muſt 
each Perſon ſuffei of the 1aid Eoſs? 

4. Three Merchant's D, E and F in Partnerſhip together, 
and with one common Stock of 400], they gained as 
follows, viz. D 3ol. E 48l. and F 4zl. : What was 
each Man's Stock ? | | 

5. Suppoſe the Money and Effects of a Bankrupt, amounted 
to 2420l. 178. 6d. and he is indebted as follows, viz, 
to A* 100c1. to B. 640). to C. gool. and to D. 8421, 
16s. : How mutt his Effects be divided amongſt them, 
that is, what muſt each have? 

6. A Father, ignorant in Numbers, ordered gool. to be 
divided amongſt his five Sons, thus, give A. ſays he, 
3, B. 4. C. 3, D. 8 and E. 3: Part this equitably 
among them according to the Fathers Intention ? 

*7 Three Perſons purchaſe together a Weſt India Sloop, 
towards which A, advanced g. B. +4, and C. 140, 
How much paid A. and B. and what part of the Veſſel 

„ e 4 

8. A. and B. clear by an Adventure at Sea 50 Guineas, 
with which they agreed to buy a Horſe and Chaiſe; 
whereof they were to have the Uſe, in Proportion to 
the Sums adventured, which was found to be A. 10: 
to B. 7; they cleared 45 per Cent; what Money then 
did each ſend abroad ? | | 

9. A. and B. join their Stocks, and veſt them in Brandics, 
A's Stock was 191. 198, A. more than that of B. New 
by ſelling out their Commodity at 558. per anchor, 
A. cleared 74. 11s. and B. juſt 50 Guineas. The 
Quantity of trandy dealt for is required, and the 
gain upon the Anchor; Ys” 

10. In an Article of Trade A. gains 148. 6d. and his 

| Adventure was 355. more than B's, whoſe Share of 
the Profit is but 8s. 6d. What are the Particulars oi 
their Stock ? ; | 5 

11. Three Perſons, A, B and C, entered joint Trade, 0 
which A. contributed 4rol. B. 4121. they cleared 
140]. whereof 371. 10s. belongs of right to C. That 
Perſons Stock, and the ſeveral gains of the other two 
are required ? 12! 


Double Fellowſhip. mg 


12. A. and B. venturing equal Sums of Money, clear by 
Joint Trade 1541. by Agreement A. was to have 8 
per Cent. becauſe he ſpent Time in Execution of the 
Project. and B. was to have only 5. The Queſtion 
is, what was alloted A. for his 'Trouble? 

*;3. A. B. and C. are three Horſes belonging to different 
Men, and are emploved as a Team to draw a Load 
of wheat from Hertford for 308. A. and B. are deemed 
to do 2 of the Work, A. and C. 3, and B. and C. 28 of 
it; they are to be paid proportionably, and do you 
know how to divide it as it ſhould be ? | 


| *14. Fought 100 Quarters of Malt, Me:l and Oatmeal, 


together, for 1421. For every 5 Buthels of Malt,” I 
had 3 of Meal, for every 8 of Meal, I had 7 of 
Oatmeal: Pray what did theſe coſt me ſeverally a 
Buthel, the Malt being half as dear again as the 
Meal, and the Meal being double the Price of the 
Oatmeal ? | | | 5 . 
1 In. raifing a Joint Stock of 4ool. A. advanced r, 
B II of &, C. 3 more, the difference between As 
Adventure, and B's, and D the reſt of the Money: 
What did every one ſubſcribe? 


| #16, A Father deviſed ++ of his Eftate to one of his Sons, 


and 34 of the Refidue to another, and the Surplus to 
his Relict, for her life; the Childrens Legacies were 
found to be 2571. 3s. 4d. different; pray what Money 
did he leave the Widow the Uſe of ? 
Note, Thoſe Fxamp!es marked thus“, will be the moſt 
conveniently worked by Fractions. 


4% DOUBLE EI 


o x, 


FRLTLOWS HI WI TIR Tink. 


Is when each Perſon's Stock, continues unequal Time in 
Company, ſo that a Conſideration muſt be made of the 


Time as well as of the Stock, F4 


124 Double Fellowſhip. 
1 7:63 


Multiply each Perſon's Stock, by the Time it has con. 
ti ued in rade, and proceed with the Products, as with 
the Particular Stocks in Single Fellowſhip. 


PR: 0.04 
As in Single Fellowſhip. 
E Xx A WELLES 


1. Three Merchants A. B. and C. enter into Partnerſhip, 

thus, A. puts into the Stock 2401. for 4 Months, h. 
120l. for 6 Months, and C. 200l. for 8 Months, with 

this Joint Stock they traffic and gain 260], it is re- 

_ quired to find each Perſon's ſhare of the Gain, pro- 

portionable to his Stock and Time of employing it? 


4 
240 multiplied by (4 7 96 O = A's 
25 EY 5 Months 720=B's 3 25 8 


483) 1600=C's 
Sum 3280 
C. 5 | ＋. ä 
If 3280: 260 : : 90 8 3 
960 If 3280: 280: 720 
„ ad 
328c|24460,0(;6 1 11133% A's gain L. 5. d. | 
1. | 32510)187200](57 1 53-558" 
nn gain 
fs £. - . Rem 
If 3200: 260 : : 1000 A 's gain 76 1 114 210 
1600 B's „ 
— . „ „4 e 7 37 


328[0)41600[0{1266 16 7 32, C's gain LS 
| Proc f260 Oo 


2. A Ship's company take a Prize, value 4col. which they 


agree to divide amongſt them, according to their ah 
al, 


7. A. for 9 Months Advent 


Double Fellowſhip. 125 


and time they have been on board; now the Officers 
and Midſhip-Men, have been on board 4 Months, 
and the Sailors 3; the Officers have 50s. a Month, 
the Midſhip-Men 40s. and the Sailors 22s. moreover 
there are 4 Officers, 8 Midſhip Men, and 120 Sailors; 
demand to know what each Perſon's Share is of the 
{aid Prize? + SY | 
3. A. B. and C. Rent a piece of Land, ſor which they pay 
40l, per Annum. A. puts in 60 Oxen for 4 Months, 
B. 40 Oxen for 5 Months, and C. 30 Oren, for the 
Remainder of the Year, what muſt each Perſon pay 

of the ſaid Rent? | | 
4. X. V. and Z. in Company, make one common Stock, 
of 42621. X's Money was in 4 Months, Y's 6 Months, 
and Z's 9 Months, they gained 420l. which was to 
be divided in the following Manner, viz. 3 of X's 
gain to be equal to 4 of Y's, and 3 of Y's gain to be 
equal 4 of Zs. Quere what each Perſon gained and 

put in? 

5. Three Merchants A. B. and C in Partnerſhip together 
for a Year, put into one common Stock, as follows, 
viz. A puts in 400l and at 6 months end withdraws 
2001. B. puts in 36 J. and at 7 Months end 100l. 
more, bit at the End of 9 Months he takes out 1i2ol, 
C. puts in 1g0l. and at 8 Months end 11cl. but more 
at the Fnd of 10 Months he takes out 100l. they gain 
4bol. what is each Man's Share? . 
6. A. and B. in Partnerihip equally divide the gain; A's 
Money, which was 84. 12s 6d. lay for nineteen 
Months, and B's'for no more than 7, the Adveuture 
of the latter is ſought? | „ 
1ture received 20l. B. for one 
of ſeven Months received 25 Guineas; and C. for 


| lying out of his Contributions 5 Months, had a Title | 


to 321. The Total of their Adventures multiplied 

into their reſpective Times, was 6401. What then 

were the Particulars ? 15 „ 

3. A. clears 131. in 6 Months, B. 181. in 5 Months, and 

C. 23l. in 9 Months with a Stock of 721. 10s. What 
then did the general Stock amount to? 

* „ 9* 


126 5 Barter. 


9. A. B. and C. in Company; A. put in his Share of the 
Stock for 5 Months, and laid claim to ; of the Profits, 
B. put in his for 8 Months, C. advanced 4ool. for; 
Months and required on the Balance 5 of the Gain; 
The Stock of the other two Adventures is fought, 
10. A. and B. paid equally for a Horſe, Feb. 7, 176g, 
A on the 1toth took him a Journey into the Wet, 
and returned on the roth of June following; B on 
the 2d. of Auguſt took him into Scotland, and ſtayed 
till Nov. 13, and this concluded his Service for this 
Year. From Jan. 17th following, A. uſed him ten 
Days, and in ſix Weeks after his return, employed 
him till April zoth, B. then rode him from May-day 
to Midſummer, A. had from him the 14th of July, ſo 
fourteen Days aſter St. James's-tide ; B. on Sept. 3th 
took him into Norfolk, and came back Oct. 14t\, 
He then was ſold for 71. 10s. and they would have 
the Money parted equitably between them, viz, in 
Proportion to the uſe each made of their Steed ? 


"3 a. i. 7 


ls the changing of one Commodity for another, and 
informs us how to Proportion the Value of any Goods, ſo 
that neither Party may ſuſtain Lofs. And if the Com: 
modities exchanged are not of equal Value the detect i 
ſupplied with Money. | | 


0 9 


1. Find the Value of that Commodity, whoſe Quantity i 
given, then find what Quantity of the other, at fit 
given Rate, you can have for the aforefaid Value, 
which Quantity will be the Anſwer. | 

3. When one has Goods at a certain Price ready Money, 
but in Barterage advances it to ſomething more, {ay 
As the ready Money Frice of the one: is fo it 
Barter ing Price:: ſo is the ready Money Price e 
the other to its Bartering Price; then the Quant!!y 
ct the latter Commodity may be found either fron 

the ready Money, or Partering Price, ” 


/ * 


RX AM 1 $5 2 
1. How much Sugar at 11. 10s. per cwt. muſt be given in 
| Barter for 4 cwt. of Tea, at 128. per Ib. 


| wt | 

| 7 ® „ tr. 

b 112 then If 350: 1:2 5376 

| — ; | C. pe 

f 448 1b. at 128. per Ib. 340637160179 2243 
1 + 9s, Te 230 | Rem ©6 

8 — | . | | 112 

1 53765. the Value of the Tea — 

a 7 3 

y Anf. 179 cwt. 221b.3z — 

00 1 9 85 | | 8 Rem. 12 , 
2. How many Yards of Cloth, at 188. per Yard, muſt I 
1, give for 45 Yards of Shallon, at 46d. per Yard ? 

16 3. A. and B. Barter, A. hath 30 cwt. cf Prunes, at 6d, 
in per Ib. ready Money, but in Barter will have 72d. 


per Ib. B. hath Hops worth 368. per cut. ready 

Money: what ought B. to rate his Hops in Barter, 

and what Quantity muſt be given for the 3o cwt. of 
Prunes? | | 

4. A. hath Tea, at 8s 6d. per Ib. ready Money, but in 

; Barter will have 10s per Ib. B. hath Tobacco worth 

nl 18d. per lb. ready Money: how muſt B. rate his 


10 Lobacco at per lb. that his Profit may be equivalent 
Ms with A's? | 234% $0 
ti 5. A. has Currants worth 4d. per Ib. but in Truck charges 


cd. and alſo requires one half of that in ready Money. 
B. has Candles worth 6s. 8d. the Dozen, and he in 
Barter, honeſt Man, charges but 75s. Should theſe 
Perſons deal together for the Value of zol. How much 


* will A. have got of BB? 

he, 6. A. lets B. have a hhd. of Sugar, weight 18 c. worth 
: 318. for 42s. per cut. one third of which he is 10 

on pay in Cath, B. hath paper worth 14s. the Ream, 

jak which it is agreed ſhall bear no more than 15s. 6d. 

* at that Rate and truck for the reſt: How ſtood the 

* Accounts? | 3 

tit 7. A. has Kerſeys, at 41. 5s. a Piece, ready Money; in 

105 Barter they are charged by him at $1. 6s. each, and £5 


of that required down ; B. has Flax at zd. per lb. 
: 1. how ought he to Rate it in truck, not to be hurt by 
ae extortion of A, 3, 


128 


38. A. has co Broad Cloths, at 111. ros. a Piece, but in 


Barter. 


Change required 121. taking Wool, at 2s. 6d. per 
Stone of B. in return, that was really worth but 4s. 
2d. a Tod; the Queſtion is, how many Sacks of 
Wool will pay for the Cloth, and which of the 
Dealers has the better in the Bargain? 


A. with an Intention to clear 3o Guineas on a Pareain 


10. 


with B. rates Hops, at 16d. per Ib. that ftood him in 
10d. B. apprized of that, ſet down Malt, which coſt 
20s. a Quarter, at an adequate Price: how much 
Malt did they contrad for? 

A. in order to put off to B. 720 Ells of damaged 
Holland, worth 5s. an Ell, at 6s. 8d. propoſes, in 


" Caſe he has half the Value in Money, to give h. 


thereon a Diſcount of 10 per Cent. the reſt A. is to 


take out in Saffron, which B. apprized of the whole 


Management, 1ates in Juſtice at 3os. the Pound: Pray 
what was it really worth in ready Money; and what 
quantity of Saffron was he to deliver on the Change? 


11. A. bas 100 Reams of Paper at 8s. ready Money, wh ch 


in Barter he ſets down at 10s. B. ſenſible of this, has 
Pamphlets at 6d. a Piece, ready Money, which he 
adequately charges, and inſiſts, beſides, on 4 ot the 


Price of thoſe he Parts with in Specie: What Number 


- 


12. 


of the Books is he to deliver in Lieu of A's Paper, 
what Caſh will make good the Difference? and how 
much is B the gainer by this affair? 

A. and B Farter; A. has 140 lb. 11 oz. of Plate, at 
6s. 4d. the Ounce which in Truck he rates, at 7s. 
2d. an Ounce, and allow a Diſcount on his part, to 
have 5 of that in ready Specie, B. has Tea worth 55. 
6d. the Ib, which he rates at 11s. 2d. When they 
come to ſtrike the Balance, A. received but cut. 
2 qrs- 18 Ib. of Tea: Pray what Diſcount did 4. 
allow B. which of them had the Advantage, and how 


much, in an Article of Trade thus circumfſtarced ? 
13. A. and B truck, A. has 14 cwt. 2 ars. 25 Ib of Far 


ham Hops, at 41. 198. per cwt. but in Barter, inſiſts 
on three Guineas, B. has Wine worth 6s. par Galen 
which he raiſes in Proportion to A's demand on tle 
Balance, A. received but a Hogſhead and a half oi 
Wine: Pray what had he in ready Money ? 

20, 


"ob or Ga 


26. L O S s and G A 1 N, 


Ts a Rule * which we diſcover the gain or lofs, by any 
Parcel of Goods, and ſo inſtructs us, how to raiſe or fall 
the Price of any Commodity, in ſuch Proportion, that 
neithei our gain may be ſo exorbitant as to injure our 
Cuſtomers, nor our loſs ſo great as to impoveriſh our- 
ſelves ; which is generally at ſo much per Cent. 

In this Rule there are great variety of Examples, all of 
which may be eaſily ſolved (with a little contideration,) 
by the following Proportion. 

When the Quantity loſt and gain of the whole, is given 
tofind the Value of any Part thereof. 

Say, as the whole Quantity of Goods: is to the Sum 
| of the whole coſt and propoſed gain: ſo is any Part of 
ſaid Goods : to the Price they muſt be ſold ſor. 
| TY the propoſed Gain or Loſs is at ſo much per 

ent 
Make 100l. with the Gain or Loſs added to it your 
2d. Term. 
E X A MP L ES. 


I, Bought 240 Yards of Cloth, at 145. 6d. per id. and 
_ fold it again at 188. per yd. What did 1 gain by the 


whole? 
. then { yds. 5. d. 


Sold for 18 0 per yd. | 3 240 at 3 6 
Gave 14 6 | e N 

— | * >, 

Gain 3 Gper yard | 12 12. 


2. Suppoſe I give 46!. for 9 cut. 2 rs. 18 Ib. of Sugar, 
at what Rate muſt I fell it at per c. to gain 12 
Guineas by the whole? 

3. If | buy Tea, at 8s. 6d. per Ib. and fell it again for 


10s. . what i is the gain per Cent? | 
1 


130 Lo or Gain. 


The five following Examples, in the Authers mentioned, 
are wrong anſwered 5 which is the Reaſon of m 
inſerting them here ;—the Error confifts in the itating 
the Queition, by making the Gaiu or Loſs cf 106, 
the 2d. Term inſtead of its Amount. 

4. If by ſelling Cloth at 5s. per Ell, 1 gain 81. per Cent. 
what ſhall 1 gain per Cent. if 1 fell the Ell at 6s: 3d? 
(Webſter 2d. td. P. 32.) 

5. At 5s per Dozen, I gain 7). 108. per Cent. how much 
ſhatl I gain per Cent. if | ſell the Dozen at 58. gd? 
(Stonehouſe 2d Ed. P. 103 3 

6. A Manchefter Tradeſman going to a Fair, fold F uſtians 
for 11s. 6d. the End, wherein was gained 15l. per 

N Cent. but ſeeing no other Tradeſman had ſo good, 

= (raiſed them at the latter end of the Fair) to 128. 

the end; i demand what he gained per Cent. by this 
laſt Sale? (Hill P. 289) 

7. Suppoſe I fell 5oo Deals at 15d. per Piece, and 9. 
per Cent. leſs; what do J loſe by the whole Quan- 
tity? (Dilworth 2d. Ed. P. 73.) 

8. Suppoſe 1 fell 1 cwt. of * for 61. 158. and gain 

235l. per Cent; what would Have been the gain per 

Tent, if I had fold them for 81. per Cent ? (Walks 

Ingham 3d. Ed. P. 70.) 

9. If — felling Hops, at zl. 108. per c. the Planter 
clears 30 per Cent. what was his gain per Cent. 
when the ſame Goods ſold for 41. and a Crown? 

10. Sold a repeating Waich for 50 Guineas, and by ſo 

doing loſt 17 per Cent. whereas I ought in dealing to 
have cleared 2o per Cent. then how much was it ſold 
under the juſt Value? 

11. If by ſending Pewter to Turkey, and parting with it 
at 253d. per Ib. the Merchant clears Cent. per Cent; 
what does he clear in Holland, where he diſpoſes of 

the cwt. for 81? 

12. Bought Hoſe in London, at 4s zd. the Pair, and 

fold them after»ards in Dublin at 6s. the Pair; now 
taking the Charges at an Average to be 2d, the Pair, 

| and conſidering that I muſt loſe 12 per Cent. by te. 

41 mitting my Money home again, what do J gain pe 
as wa by this Article of Trade ? | 

I Jo 


14. 


&nchovies, each weighing 141b. net, worth 122d. 
per Ib, in lieu of 74golb. of Virginia Tobacco, and 


it! find that I have gained after the Rate of 171. per 


Cent. by the ſaid Conrgnment: Pray h w was my 
ſaid Tobacco invoiced per Ib. to the Facor, that is, 
wiiat was the prime colt ? 

Lought {Comfits to the Value of 4 il. 35. 4d. for 35s. id: 
per Ib. it happened, that ſo many of them were 


damaged in Carriage, that by ſelling what remainded 


15. 


17. 


good at 45. 6d. per Ib. my Returns were no more 
tian 341 2s. 6d. Pray how much of theſe Goods were 
ipoiled, and what did t:is part ſtand me in? 


A Stationer ſd Quills at 11s. per Thouſand, by 
which he cleared & of the Money; but they growing 
ſcarce, raiſed them to 1 3s. 6d. per Thouſand: What 


16. A 


might he clear per Cent. by the latter Frice ? 

had 15 Pipes of Malaga Wine, which he parted 
with to B. at 45 per Cent. Profit, who ſold them to 
C. for 381, 118. 6d. Advantage: C. made them over 
to D. for gool. 16s, 8d. and cleared 11 ereby, 64 per 
Cent. what did this Wine coft A. per Gallon ? 


Laid out in a Lot of Mufl'n 480l. 12s. upon Examie 
nation of which, two Parts in ſeven proved damaged: 
to that I could make but zs. 6d. a Yard of the ſame; 
and by ſo doing find I loft 481. 18s. by it, at what 


Kate per Ell am I to part with the undamaged 


— to make * my d Loſs? 


27. ALLIGATION MEDIAL. 


Is when the Price and Quantity of ſeveral Commodities, 


are given to be mixed, to find the mean Price of that 
Mixture. 


As the whole Compoſition : is to its total Value: ſo is 


9 


any Part thereof ; to its mean Price. 


PROOF 


Allization Medial. 131 


14. If my Factor at Leghorn return me 800 Barrels of 


11 I TIES 
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TOO. 


Find the Value of the whole Mixture, at the mean Rate, 
and if it agrees with the Total Value of the ſever] 
Quantities at their reſpective Prices, the Work is right. 


A E 8. 


1. A Farmer mingles 12 Buſhels of Wheat, at 6s per 
Buthel, with 20 Buſhels of Rye, at 3s. per Buſhel, 
and 8 Buſhels of Barley, at 2s. per Buſhel. What will 


2 a Bufhel of this mixture be worth ? 
a then, bu. 5. tn, 


Buß. A If 40: 140: : 1 
Firſt 12 multiplied by its Price 6=72 1 
And 20 — by — 3=60 — 

Alſo 8 by — 2216 40) 14ʃ8 (3%. 
Sum 40 | Sum 148 Rem. 28 
— 12 

403315084 

: Fs 28 

Anſ. 3s. 84d 5+ per Buſhel 4196[4(1 97, 

Rem. 24 ; 


2. A Wine Merchant mingles 14 Gallons of Mountain 
Weine, at 8s per Gallon, with 12 Gallons at 6s. per 
Gallon, 10 Ga'lons of Sherry at 7s. per Gallon, 20 
Gallons of White Wine, at 4s. per Gallon, and 8 


* 


Gallons of Canary at gs. per Gallon: How may he 2 
ſell this mixture per Gallon? _ WE 

3 A Grecer mingled zolb. of Tea, at 125. per Ib. with 
'12]b. at $s. 16 Ib. at 6s. and 121b. at 4s. per It 3 


together; I demand the Price of 11b. of this Mix- 


6 ture? | 
4. A. Mint Maſter hath 4Ib. of Gold of 22 Carracts fine, 


31b. of 20 Carracts fine, and 3Ib. of 18 Carracts ſine - 


* 
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1 . t fineneſs iw. of this Maſs ſhall be | 
when mixt together? | 
A Tobacconiſt would mix 4olb. of Tobacco at 10d, 
per Ib. 48 1b at 12d. zolb. at 16d. and zolb. at 14d. 
together: how muſt he ſell this mixture at per Ib? 

6. Suppoſe with 90 Buſhels of Corn at 6s. per Bufhel, I 1 
mix 20 at 5s. 30 at 3s. and 20 at 2s. 6d. per Bulhel: 

What willa Quarter of this Mixture be worth ? 

J. A Viutuer mixes 18 Gallons at gs. per Gallon, with 
17 at 6s. 6d. 12 at 4s. and 10 at 3s. 6d. per Gallon: 
What muft he ſell this Mixture at per Gallon ? 

8. Of what fineneſs is that Compoſition which is made 
by mixing 6lb. of Silver 10 oz. fine, with 41b. of 902. 
fine, and 3 Ib. of 7 oz. fine? 

9. With 13 Gallons of Canary, at 6s. 8d. A Gallon, I 
mingled 20 Gallons of White Wine, at 5s. a Gallon; 
and to theſe added 10 Gallons of Cyder at 3s. 2 
G Un, at what Rate muft I ſell a Quart of this 
Mixture, ſo as to clear 10 per Cent? 


28. ALLIGATION ALTERNATE, 


Is when the Rates of ſeveral Commodities are given to 
find ſuch Quantities of them, as WC mixed together 
thall bear a Price N | 


RULE 


1. The Rates (if not already) muſt all bei eder to one 
Denominatinn. 
2. Set down the Rates or Prices, in a Column under one 
agother, and the mixed or mean Rate on the left Hand 

of theſe. 

5 Connect or link together the ſeveral Babes, o that 
every one leſs-than the mean, be linked with ſome one 
greater, or with as many as you pleaſe, that are 
greater, and every great with one * or with as 
3 you pleaſe, = 


— 
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4. Take the Difference between each Price and the mean 


Rate, and ſet them alternately, and if only oe 


. Difference ſtand againſt any Rate, it will be the 
Quantity belonging to that ſaid Rate; but if there 
are ſeveral, then their Sum will be the Quantity 
which Quantities are the Anſwer for that Rate 
againſt which they ſtand. 29 ; 

F / T 
1. A Grocer would mix Raiſins of the Sun, at 8d. per 
Ib with Malaga at fd: and Smyrnas at 4d. per Ib. ! 
deſire to know, what Quantity of each Sort he muſt 
take, ſo that the Mixture may be worth (d. per 1b? 


Anſwer. 
| | 15. . d. | a d. 
(8) 1+2=3 of 8 3 
6 5 2 of 5 er s 
141 — 2 of 4 =. 8 
| 7lb. 2 7)42 . 
Proof bs. 


2. How much Wheat at 6s. per Buſhel, Rye at 38. 6d: 
and Barley at 3s. per Buſnel, will make a Mixture 
worth 48. per Buthel? | 

3. How much Tea at 48. per Ib. at 6s. at 8s. 6d. and at 
10s. per Ib. muſt I mix together, fo that the Compo- 

ſition may be worth 88. per 1b? 

4. A Meal-Man hath four Sorts of Meal, viz. one ſort 

at 3s. another at 4s. the third at 4s. 6d. and the 
fourth at 6s, per Buſhel. But he is defirous of mixing 
ſo much of each ſort together that he may ſell it at 5s 
per Buſhel : how much of each Sort mutt he take? 

z. To mix Gold of 18 Carracts fine with that of 23 Car- 
racts fine, of 19, and of 16 Carracts fine, fo that the 
Compoſition may be 20 Carracts fine; what Quantity 
of each muſt be taken? oP . — 

6. A. Grocer would mix a Quantity of Sugar at od. per 
Ib. with other Sugars 72d. 5d. and 43d. per lb. In- 
tending to make up a Commodity worth d. per Ib. 
In what Proportion is he to take of thoſe Sugars ? 
| 7 


ww ww 


* 
: 5 — 
— 


— 2 Oath 4 witrvs CAA oe — f — — ————— ts. i” 
_ « ——— —— — — — 
— ond. — . — — — 
— ' ¶ *¶ - = — S I” < 4 b 4 
—— — — 


— — — 
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A Grocer has by him Sugars at the following Prices, 
viz. at 4d 7d. 72d. and 8d. per Ib. with theſe he 
would make a Mixture of, worth 6+ per 1b. Quere, 


how much of each Sort he muſt take? 


29, A LLIGATION PARTIAL, © 
ls when the Price of each Simple is given, alſo the 


Quantity of one of them, and the mean Rate to find the 
ſeveral Quantities of the Reſt in Proportion to that given. 


| R U L E. 
1, Take the Difference between each Price and the mean 
Rate as in the laſt Rule. 5 : 
2. As the Difference of that Simple, whoſe Quantity is 
pron is to the known Quantity : : ſo is any other 
Difference : to the Quantity of its oppolite Name. 
E M AMP L E S. | 
1. A Farmer being determined to mix 12 Buſhels of 
Wheat at 6s. per Buſhel; with Rye at 4s. Barley at 
3s. and Oats at 28. 6d. per Buſliel: I demand how 
-mu h Rye, Parley and Oats, muſt be mixed with 
the ſaid 12 Buſhels of Wheat, fo that the whole may 
be ſold for 38. 6d. per Buſhel?,,, _ ... | 
iſt, 4. " def bu: - | 
a (72) 6f[2dly. def; bu. ( 12 ©: 24 of Rye. 
42 48 612 nn 3 30 : 60 of Barley. 
36 ( io . 6 2: 12 of Oates. 
30J 6] Quantity given o: 12 the Anſwer. 


N 2 


bu, d. "IT, 
12 . 
24 4821152 
60 (** 36282160 | 
1. 30 350 |. 
— : bu, TEE | | 
As 108 : 4535 :: 1: 42d. the mean Rate given. 
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2. A Vinter intends to mix 28 Gallons of Wine at 75 per 
Gal. with others, at 48+ 68. 6d. and 3s. per Gal. what 
Quantity of each mult he take with the 28 Gallons, 
{5 that the Cempoſition may be ſold at 6s. per Gallon? 

3. Fow much Tea, at 6s, 6d. 7s. 6d. and 9s. per lb. 
muli be taken o be mixed with 36lb. at 128. per Ib. 
that the Mixture may be worth 8s. per Ib? 

4. Hou much Gold. of 16, of 18 and of 22 Carracts fine, 
muſt be mixed with 60 oz. of 17 Carracts fine, that 

the Cempctition may be 20 Corracts fine ? 

5. A Tubacconiſt has by him 120Ib. of fine Oroonoko 
Tobacco worth 2s. 6d. a Pound; to this he would 
nix Vork River ditto, at 2cd. and other inferior To. 

baccos at 18d. and 15d. a Pcund, as will make up a 
Mixture anſwerable to 2s. a Pound: what will this 
F azcei weigh ? | 


ERWILLTIIGATION- TOTal, 


— 


Is when the Price of each Simple is given, as alſo the 
wean Rate, and what Quantity of the Compound, to find 
Low MuCh of each Sort will make that Quantity. 


R U L E. 
1. Take the difference between each Price, and the mean 
Rate as before. 
2. Say, As the Sum of weſe Differences : : is to the whole 


W Quantity of the Mixture : : ſo is each particylar Dif- 
f ference : to its particular Quantity. 


EA ME H TE 


9. A Trewer hath 3 Sorts of Beer, viz. at 8d. 12d. and 
16d. per Gallon, which he would make a Mixture of 
48 Ga lons with, worth 1cd. per Gallon: How much 
of each Sort muſt be taken! ? 


— 


wh d. | . Ai. gal. 4 
89 2+ 6=8 Jum. gal. 8: fl | 11 Gal. 
10412 —_— 82232; Sat F . 
9 2 8 FT 8) abi 
Sun 12 8 48 the whole Quantity: 


P R O OF. 
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P R O O F. 


As 48 gal, : 480d. the Value of the Mixture : 2 1 gal. 
10d, the mean Price given, : 


10. A Grocer bath 4 ſorts of Sugar, viz, at 4 1 7d. 
and 8d per Ib. and he would have a Compoſition of a 
cwt. worth 6d. per Ib. fo would be glad to know what 

Quantity of each Sort he mult take? 

11, How much Wine at 45. 5s. 64 and 8s. per Gallon, muſt 
be mixed with 36 Gallons at 68. per Gallon, ſo that 

the Mixture may be fold at 6s. 6d. per Gallon? | 

. How much Gold of of 16, of 18 and 23 Carracts fine, 
maſt be mixed together, to form a Compoſition of 
69 oz. of 20 Carracts fine! 

. A Druggiſt has by him 4 ſorts of Green Tea, viz. of 
5s bs. 8s. and 9s. per Ib. out of theſe he is inclined 

to mix up a Caniſter, containing net a Hundred and 
a half. ſo as to make the Comm dity worth 78. the 


Pound : In what Proportion muft thoſe Teas be 
taken ? Lb 


$4. X C H A N G E 

Ts the receiving in one Country, for the Value paid in 
another. 

The Par of Exchange is always fixed and certain, it 
being at the intrintic Value of any Foreign Money com- 
_ pared with Sterling. but the Courſe of xchange, between 

any two Countries riſes and Falls upon various Occaſions. 

But as if would be both needleis, and endleſs, to write 
of every kind of Exchange; fo 1 ſhall only give a few 
Examples of the Exchange of England, with ſome of the 
chief Countries of Furope. 


Exchange is either performed by Sect. 12 or 17, and 
ſometimes moſt expeditious by the latter. | 


1ſt. With FRANCE. 


They keep their Accounts at Paris, Lyons, and Rouen, 
in Lives Sols and Deniers, and Exchange, by the Crown 
N 3 s of 
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of three Livres, Tournois, or 60 Sols French, and give 
Pence, Sterling, more or leſs, for this Exchange Crown, 
u hich is equal to 4s: 6d. at par. 1 


12 Deniers } : { Sol. 


20 Sols make one Livre. 
3 Les - _ LCrown. 


1. To change French Money into Sterling. 
_ 7 - 
As 1 Crown: is to the given Rate:: ſo is the given 
French Sum : to the Sterling required, or by Practice. 
2. To Change Sterling Money into French, 


* JT 'Þ Ms 


As the Rate of Exchange : is to 1 Crown : : fo is the 
Sterling Sum : to the French required, Eu. 
Note, The fame Rule muſt be obſerved with moſt of the 
| following Countries. | 
E X AW EP LS 4 
1. What Sterling Money muſt be — in London, to re. 
ceive in Paris 500 Crowns; Exchange, at 56d. per 


Crown? 5 
. . c. or by Practice. 
As 1: 56: : 500 thus 500 at 45. 8a. 
500 an : 
Anf. 280004. = 1161. 135. 4d. 100,0 
— 106 13 4 
38.4. is 5 x⁊yq 


| | Anſ. £.116 13 4 as before. 
2. How many Crowns muſt be paid at Paris to receive in 
London 1161. 13s, 4d. the Exchange at 56d. pet 


Crown? 
d. c. 1 | 
As 56: 1 : : 116 13 4=28000d, 
[7] 28000 4 
a} 
8) 4000 


Anf. 500 Crowns 


| 
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;. Change 640 Crowns, 12 Sols, 8 Deniers, at 542d. per 
Crown into Sterling? | 

4. Change 1451. 7s. 73d. Sterling, into French Crowns, 
Exchange at 545d. per Crown ? 


2d. With 8 P A I N. 


__ "They keep their Accounts at Madrid, Cadiz, and Seville 
in Dollars, Rials, and Maravedies, and Exchange by the 
Piece of eight, which is equal to 4s. Ed. at Par. 


4 Maravedis Vellon, or 11 ſ 
2I Maravedis Plate | 


Quartas, 
81 Quartas, or | t ; | 
34 Maravedis Vellon make one4 Rial Vellon, 


16 Quartas, or | In et Plate 
34 Maravedis Plate i | | a De. 
8 Raials of Plate DX 3 | 3 1 


N. B. A Real Vellon is 47 of a Rial of Plate, and 2; uf 
| | a Piaſter, | 


* 


E X A M P I E s. 


56. What Sterling Money may I draw for to London, if [ 
pay in Seville 3670 Pieces of eights; Exchange at 
uod. per Piece of F? ES 
7. Change 8561. 6s. 8d into Spaniſh Money, Exchange 
at 56d. per Piece of eight ? . i 
. If 1 pay in Seville 1426 Pieces of 3, 4 Reals, 26 
Maravedis, what may I draw my Bill for at London, 
Exchange at 5 44d. per Piece of xy ? : 
9. Change 3221. gs. 44d. Sterling, into Spaniſh Money, 
Exchange at 541d. per Piece of eight: 


r 


In Italy they keep their Accounts at Genoa and Leg- 
orn, in Livres, Sols and Deniers, and Exchange by the 


| Picce of eight or Dollar, which is equal to 45. 6d. at Par. 
oy 12 


— 
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12 Deniers Sol. 
20 Sois | | Liver. 
make one | 
6 Livers Piece of 3 a+ Senda. 
6 Livers * Leghorn. 


At Florence the Exchange i is by Ducatoons, and at Venice 


10. 


by Decats, divided as follows, viz. 


6 Solidi Groſs. 
24 Gr. ſſes g make one a Luc at. 


C 
Geno is indebted to London 540 Dollars, for how 


much Sterling may London Value on Genoa, the ex- 
change, at 42d per Dollar? 


11. If a Merchant remits 1381. 135, 4d. Sterling to Leg- 


122. 


13. 


horn: how many Dollars will he receive there, tli 
Exchange at 52d. per Dollar? 

Change 464 Cucatoons, into Sterling Money, exchange 
at 55 d. per Duccatoon ? 

A N-:-bleman on. his Tour abroad, would exchange 
9401. 15s. Sterling, for Venice Ducats, at 45. 5d, 
each: how many muſt he receive: 


Note, In St. George's Bank, at Genoa, aocounts are kept 


in Piaſters, or Pezzces, which are divided into 
Solidi and Denari, as the Pound Sterling. 


But ſome Merchants keep their Accounts in Lires, or 


17. 


Liras, ee and Denare, divided as before, this 
Money is only one fifth in Value of the Bank- 
Money. 
Change 8644 Pez. 28. 6d. into Sterling Money, ex: 
change at 473d. per Pezzoe? 
London is indebted to Genoa in 17101. 16s. 4d. for 
how many Pezzoes may Genoa value on London, the 
Exchange at 474d. per Pez. ? 
London draws on Genoa for 4760l. 148. 6d. Sterling: 
how much Lire Money will pay the Draught, exchange 
at 48d. per Piaſter? 
London is indebted to 8 6420 Piatt, 145. 10d. 


Lire-Money ; What Sterling. ſtands as an equivalent 


in the London Merchants Books, the Exchange being 


at 498d ra Piaſtes ? 0 
1 


Exchange. 


zd. With PORTUGAL. 


They keep their Accounts in Liſbon, Oporto, &c. in 
Reas, and Exchange on the Milrea, which London gives 
from 58. 10 58. 6d. for the ſame. | 


400 Reas} . S Cruſadoe. 
1000 — make 1 Milrea. 


K Xa Mr 


18. A Merchant at Liſbon, being defirous to remit to his 
Correſpondent in London 4760 Milreas, exchange at 
64d. per Milrea, how much Sterling muſt be paid in 

| London ? | | 

19, How many Milreas will 1566I. 6s. 8d. amount to 
Exchange at 64d. per Milrea? 

20. Suppoſe a Merchant at London, remits to his Cor- 
reſpondent at Oporto 4601. 178. 6d. Exchange at” 
651d. per Milrea : How many Milteas muſt be paid 

| in Oporto, for this Remittance? | 

21, How much Sterling will 1688 Milreas 702 r Reas, 
amount to, exchange at 954d. per Milrea ? | 


4th. With HOLLAND, FLANDERS and GERMANY-: 


In theſe Places their Accounts are kept, ſometimes in 
Pounds, Shillings and Pence, as in England, and ſometimes 
in Guilders, Stivers and Pennings. The Money of Hol- 
land and Flanders, is diſtinguiſhed by the Name of 
Flemiſh, and the Exchange is made with London, from 39 
to 38 Shillings Flemiſh, per C. Sterling. "4 

3 Pennings] { Groat. 

2 Groats Stiver. 
6 Stivers Shilling. 
20 Stivers make cne 4 Florin or Guilder. 
2] Florins | Rix Dollar. 

6 Florins Pound Flemiſh 

5 Guilders L Ducat. 5 
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To change Flemiſh Money into Sterling; and on the 
Contrary Sterling into Flemiſh, is the ſame with that of 
France, only. what was French there, will be Flemith 
here. ” i | © 
Too reduce Flemiſh Pounds, Shillings and Pence, inte 
Guilders, = | 


Sz UT. 


Reduce them into Pence Flemiſh, then divide- by 40 
(becauſe 40d. is equal to one Guilder) and the Qu tient 
will be Gui'ders; and the remainder (if any) divide by 2 
(becauie 2d. is equal to one Stiver) and the Quotient will 
be Stivers. 


22. A Merchant in Rotterdam, remits 5641. 10s. 6d. 
Flemiſh, io paid in London, how much Sterling 
Money muſt he draw for Exchange at 348. 4d. pes 4 
Sterling f 13 : 
23. Suppoſe a Merchant delivered in London 328]. 16s, 
114d. to receive the Value at Amſterdam in Flemiſh 
Money : how many Pounds muſt he receive there, the 
Exchange at 34s. 4d. Flemiſh, per C. Sterling ? 

24. What may I draw my Bill for to London, it I pay in 
Antwerp 4200 Guilders, 12 Stivers, 8 Pennings, 
Exchange at 33s. 3d Flcm. per . Sterling? 

25. If | pay in London 4211. 2s. 3d. How many Guilders 

may I draw my Bill- for, to Antwerp, Exchange at 

338. 3d- Flem. per L. Sterling? | 3 
26. Exchange 242zl. 13s, 6d, Flemiſh, into Guilders, 

Stiveis, &c. 


zin. To Change CURRENT MONEY into BAN co. 


RU L BD 
As 100 with the Agio added to it : is to 100 Banco 81 
ſo is any given Sum current: to the Banco required. 


4 
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27. Change 495 Guilders, 18 Stive:s Current, into Banco 


Florins, Agio 5 per Cent. 
To Change tanco into Current en, 


RULE 


As 100 Guilders Banco : is to 100 with the Agio added 
to it:: ſo is the Banco given: to the Current required. 


K A 


28. change 470 Guilders, 8 Stivers Banco, into Current, 
Agio : at 35 per Cent? | 


Note, The Bank Money is worth more than the Current, 
| their difference is called Agio, and is from 3 to 6 
per Cent. in Favour of the . 


e N 1 


Money of Exchange here, is always undvifincd to be 
that of Ducats in Bank, which is imaginary, 100 whe eof 
make 120 Ducats Current Money; ſo that the Dinerei ce 
betwixt Bank and Current Money is an Agio of 20 per 
Cent. tho“ the Brokers have invented another gio to be 
added, which is more or leſs according to Bargain ? 

The Courſe of Exchange of a Ducat of the Bank of 
Venice, is from 45 to 50d. Sterling. 


SA Aa MF 1 


29. Venice draws on London for 4-00 ducats, 10 ſols, 8 
den. Panco, exchange at 472d. per Ducat, how much 
Sterling will pay Drauglit? 


7th, With POLAND and PRUSSIA. 


Pak and Koningſberg Exchange with London by 
way of Amſterdam and Hamburgh; 270 Polith Groſch 
being=11. Greis Banco in Holland, 110 Poliſh Groſch 
being = 1 Rix Dollar, Banco of Hamburgh. : 

I 
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18 Phenningen J : f Groſch. 

3 Groſch I Ditkin. 

2 Ditkins 3 | Sixer. 

3 Si vers 5 , Temph. 

72 Groſch | 0 Arch de halber- 
4 Arch de halbers 8 Florin or Gilder. 


3 Florens or Gilders Current D 1 
4 Giider 3 {L Specie * * 


Rr 


30: 1 4684 Florins, into Sterling Money, 270 Gro. 
chi Poli, per Pound Flemiſh, and 345. 4d. Flemith, 


per C. Sterling? 
31. Change 39ol. Sterling into Florins, the Exchange be. 


ing 338. 44 Flemiſh, per . Sterling, and 270 Glo- 
ſ hi Poli, * Ls Flemiſh ? ? 


With © DU & : 


3 Copecs + [ Altine. 
10 opecs l _ | Grievener, 
25 Copecs Polpoliton. 
2 Polpolitons make ones Poltin. 
2 Fohius | | E Rubble. 
2 R bbles | 3 T Ducat. 


The Ruſſian Rubbles are converted into Florins Current 
Money of Amſterdam, and the Current into Bank Money, 
according to Agio of three or five per Cent. and Bank 
M ney into Sterling, acc erding to the Agio of three or 


ve per Cent and Bark Money into Sterling, according 


to the courſe cf Exchange between England and Amiter. 


dam. 
E X A M P L E. 


32- In 6420 Rubbles, 42 Copecs, exchange 122 Copecs, 
per Rix-Dollar current, Agio 3 per Cent. and 345 
6d. Flemiſh, per fe Sterling, how much Sterliug 

Money ? : 

| With 


„ 11... A ES . 


Exchange, T45 
With I RE L AN p. 
Mm Ireland, they keep their Accounts in J. 5. and . 


Irih, divided as in England; but having no Coins of 
their own, they are ſupplied by the different Countries 


with which they Traffic. AE: 
The Par of Exchange between England and Treland is 


r00l. Sterling for 1081. 6s. 8d. Irith, or 1s. Engliſh=r zd. 
The Courſe of Exchange is from 5 to 12 per Cent. ac- 


| cording to the Balance of Trade. 


N A WES 


33. Dublin draws upon London for 7491. 14s. 6d. Triſh - 
Exchange at 12 per Cent. How much Sterling muſt 


London pay Dublin, to diſcharge this Bill. 


24. London remits to Ireland 6511. 14s. 115d. Sterling; 


how much Þiſh muſt London be credited, exchange 
at 12 per Cent? ES. | | 


_ Vih AMERICA and the WEST INDIES, 


In exchange with our Colonies in America and the Weſt - 
Indies, accounts are kept, and the Money divided, as in 
England; their Money is called Currency. = 

Ihe ſcarcity of Caſh obliges them to ſubſtitute a Paper 
Currency for carrying on their Trade; which being ſub- 
jet to Caſualties, ufer a very great Diſcount for dterling 
in the Purchaſe of Bills of Exchange. e 


N A W -w 5 
35. Philadelphia is indebted to London 1474l. 16s. cut - 


rency; what Sterling may London reckon to be re- 


mitted when the Exchange is 64 per Cent? ; 
36. London receives a Bill of Exchange from Philadelphia, 
for 9431. 17s. 53d. Sterling; for how much Currency 


was London indebted, exchange being at 64 per 


Cent ©: 
37. London configns to Jamaica Goods, per Invoice, 


amounting to 6421. 16s. gd. which are fold for 9871. 


12s, Currency, what Sterling ought the Factor ta 
„„ remi 
ar 
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remit, deducting five per Cent. for Commiſſion aud 
Charges, and what does London gain per Cent. upon 
the Adventure, ſuppoſing the exchange at zo per 
Cat? | 
38. Jamaica is indebted to London 1470l. 12s. 8d. Ster. 
ling; with how much Currency will London te 
credited at Jamaica, when the Exchange is 36+ per 
Cent. | | | 
A few Examples for Exerciſe in this Rule. | 
39. Amſterdam changes on London 348. 4d. per L. Ster. 
ling, and on Litbon at 52d. Flemiſh, for 400 Rexs; 
How then ought the Exchange to go between Londcn 
| and Lifbon. LE. „ | 
40. A. at Paris draws on B. of London 1200 Crowns at 
55d. Sterling per Crown; for the Value whereof 8, 
craws again on A. g6d. Sterling per Crown belides 
Commiſſion 3 per Cent. Did A. get or loſe by this 
Tranſaction, and what? 1 


5 41. V. of Amſterdam draws on X. cf Famburgh, at 67d. 


Flem. per Dollar of 32 Sols Lubeck; and cn Y of 
Nuremberg, at 7od. Flem. per Florin of 65 Crutzers 


Current: If V. has Orders to draw on X. in order to 


remit to V. at the ſaid Prices; how would run the 
Exchange between Hamburg and Nuremberg ? 

42. M. of Amſterdam orders N. of London to remit O. of 
Paris at 54d. Sterl. per Crown, and to draw on P & 
Antwerp ſor the Value, at 33s. Flem. per L. Sterlirg; 
but as ſoon as N. received the Commiſſion, the Ex- 
change was on Paris, at 543d. per Crown : Pray at 
v hat Rate of Exchange ought N. to draw on P. to 
execute his Orders, and be no loſer ? | 

43. London changes with Amſterdam on Par, at 338. 4d. 
Flem. per C. Amſterdam changes on Middleburg, at 


2 Cent: How ffands the Exchange between London 


and Middleburg ) 


| 44+ Q. of Rotterdam, remits to R. of Paris 2000 Crow!s, 

at 91d. Flem. per Crown, at double Utance, or 2 
Months, and pays 3, per Cent. t rokerage, with orcers 
to remit him again the Value, at 93d. per Crovn, 
allowing at the ſame time 4 per Cent for Provition: 
what is gained per Cent. per Annum, by a Remittance 


45 


thus managed? 


l 


with, 
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Fro A. of Amſterdam owes B. of Paris 2000 Florins of 


cur ent Specie, which he is to remit him, by Order, 
the Exchange at god. Flemith per Crown of 60 Sols 
Turnois, the Agio of the Bank being four per Cent. 
better than Specte, but this when was to be negociated 
the Exchange was down at 893d. per Crown, and the 
Agio raiſed to five per Cent. what did B. get by this 
turn of Attaizs ? | 


32. Compariſon of WEIGHTS and MEASURES, 


I; when the Weights or Meaſures of different Countries 
ate compared together, and is a very neceſſary Rule (ot 
great Importance to the Merchant) to be acquainted 


0:65 

When it is requircd to find how many of the firſt Sort 
(of Weight or Meaſure mentioned in the Queſtion) are 
equal to a given Quantity of the laſt, 

| „ Uh 
1. Place the Numbers alternately beginning at the left- 


2 and let the laſt Number ſtand on the left 
r | | a 


2. Mu'tiply the firſt Rank continually together, for a 
Dividend, and the ſecond for a Diviſor. | 


r 


I, If roolb. of London are equal to an 113lb of Marſeilles 
and loolb. at Marſeilles are equal to 8 ilb. of Amſter- 
dam: How many Pounds at London are equal to 
bolb. of Amſterdam ? | | 


left-hand. right hand. - 


iſt, 100 113 2d. lo0xl00X60=600000 Dividend 
0d A . - 113*8 129153 Diviſor 
88 — 9153)600000'65l1b. 8 oz. 5755 Anf. 


2. If ic41t. Englith are equal to 8421b. of Geneva, and 
10oIb. of Geneva, are equal to 1v81b. at Rouen: 


how many Pounds Eng'iſh are equal to 641b. of 
Rouen? 


0 2 5 Zo 


ws. | Single Poſition. 


3. Suppoſe ioo Yards Engliſh, to be equal to 78 Elk 
French, and 1134 Ells at Amſterdam : How many 
Yards Engliſh are equal to 100 Ells at Amſterdam? 

4. If 1co Canes of Geneva be equal to 1244 Ells of Eng- 

| land, and 78 Ells of Eng. be equal to 1313 of Bruſſels: 
how many Canes of Geneva are to 100 Ells of 
Bruilels ? 


. 


When it is required to find how many of the laſt ſort 


(of Weight or Meaſure mentioned) are equal to a 1 
Number of the Firſt. 


RU N. 


I, Place the Numbers alternately, beginning at the left 
tand (as before) and ſet the laſt Number on the 
right Hand. 

2. Multiply the firſt Row for 4 Divitor, and the . tos 
a Dividend. 


% 


Suppoſe toolb. of Portugal be equal to 92lb. of Antw erp! 
and 100Ib, of Antwerp, be equal to ilolb. of Lyons: 
how many Pounds at Lyons ate equal to Golb. of 

Portugal? 

5. If 74 yds. of Engl. be equal to 100 Braſſes of Florence, 

and Brailes of Florence be equal to zo Canes of Mar- 

| ſeilles; how many Canes of Marſeilles are equal to 
| 100 yas. Englith ? 


11 


„ N 
| | O R, 


_ SLE Af FALSE 


Is fo called, becauſe we ſuppoſe ſome uncertain or falſe 
Numbers in order that by reaſoning from them according 
to the Nature thereof, do, by thoſe falſe luppoſed Num: 
bes, find the true Number ſought. 


Zuis Rule is divided into two Parts, commonly called 
the ge Rule and Double Rule. 


81N GU 
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1NGLE r TIS 


By Single Poſition, are anſwered all ſuch Queſtions, as 
require only one Suppoſition to diſcover the true Reſult. 


HV LY 


Make choice of your Poſition, work with that Suppoſi- 
tion, according to the Nature of the Queſtion, as if it 
were tie true Number, and if you find (after ordering your 


Poſition) the 1efult either too much or too little, you 


may then find the true Anſwer, by this Proportion, viz. 
As the Reſult of your Poſition : is to the Poſition : : ſo is 
the given Number: to the Number ſouglit. 
FE ©O EA 


Add the ſeveral Parts of the Sum together, and if the 


Sum agrees with tbe given Number it is right. 


E X AMP L ES. 


1. Three Perſons A. B. and C. diſcourſing concerning their 
Ayes, ſays B. to A. I am as old and half again as old 
vou, then ſays C. to B. I am twice as old as you; 

now fays A, to them both, I am fure if our Ages be 

added together, the Sum will be 132; I demand each 
Man's Age! 

Suppoſe A's to be 20 If 110: 20:: 132 


then B's will be 20+ 10=30 | .-_ 
and C's 30x 2260 — 
—. 11.0) 264,0 
Reſult 110 — 
— 1 24 A's age 


then 24412 36 B's 
and 36K 2272 C's: 
Sum 132 Proof. 

2. A Man, overtaking a Maid driving a Flock of Geeſe, 
| faid to her how do you do Sweetheart? Where are 
you going with theſe 40 Geeſe? No, Sir, ſaid the, J 
have not forty, but if I had as many more, half as 
many more, and 10 Geeſe beſides, I ſhould 1: iave 40 


uo many Geeſe had ſhe? 


O 3 
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3. A. B. C. and D. were in Company together, A. told C, 
that he was older than him by 4 Vears, B. told them, 
ti it he was as old as both of them together, and o 
Years older, D. hearing them, ſaid, 1 am juft 45 
Years old. and that is equal to the Sum of your 
Ages added together: how old was each of them 
added together: how old was each of them feveraliy! 
4. Three Peiſcns, viz. Andrew, Benjamin and Chriſte. | 
pher, are to go a Journey of 469 Miles; cf this 
Journey Andrew is to go a certain Number of Miles 
unknown; Benjamin is to go three Times as many 
Miles as Andrew and one League more; and Chliiſto— 
pher is to go twice as many Miles as Benjamin, aud 
10 Miles more: How many Miles muſt each of theſe 
Perſon's travel ſeverally ? 3 
5. Admit three Meichants, A, B. and C. to build a Ship, 
unich coft them 20001, of which, A. pays a certain 
Part unknown; B. paid 34 as much, wanting 451. 155, 
and C. paid as much as both A. B. together and 200. 
10s. more ; how much did each Perſon pay ? 
6. 1 have a Ciſtern (with three unequal Cocks) containing 
Fo Pipes of Water, the greater Cock, will empty the 
Ciſtern in one Hour, the ſecond in two, and the third 
in three. In what Time will they empty the Cittern, 
| ſuppoſing they all be ſet open at once ? | 
7. A General being aſked the Number of Men his Amy 
_ confifted of; anſwered, that + of 4 amounted to goo; 
= what Number of Men had he? = 
; $- A young Gentleman at the Age of 21 Years, was told 
by his Guardian that his Fortune conſiſted in Caſh to 
the Amount, of 7400l. and that his Father died when 
"* he was but 10 Years old, and the Money your Father 
_ left, ſaid the Guardian, 1 have allowed you 5 pet 
g Cent. per Annum for, ſimple Intereſt, only I have 
deducted 1ool. per Annum for vour Education, &c. 
What was the Son's: Fortune that was left by the 
Father? ” x 4 
9. -A Schoolmaſter was aſked how many Scholars he had, 
anſwered, if I had as many, I as many, ; as maly 
and 4 as many, I ſhould have 333: How many had 


her 
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Double Pofiticn. 
4 DOUBLE POSITION, 


Is „hen two Suppoſitions are uſei; and if we miſs in 
both (as it generaliy happens) obſerve the Nature of the 
errors, 9 they be greater or ſs tha the gwen Num- 
ber, and ccordingly they mult be made vie ef thus. 
W 
I. Place the Frror againſt its reſpective Potion and multi- 
ply them croſs wiſe. | | 
2. If the Errors are alike, that is both greater, or both leſs, 
than the given Number, take their Difference for a 
Diviſor, and the Difference of their Products for a 
Dividend. | | | 
But if unlike, that is, one two much and the other too 
litt'e, then take their Sum for a Diviſor, and the Sum 
of their Products for a Dividend, the > ma Will be 
the Anſwer. 
EX A M N LB 8. 
10. A Gentleman hath two Horſes of goed Value and a 
| Saddle worth gol. which if ſet on the Back of the firſt 
Horſe, will make his Value double that of the ſecond ; 
but if ſet on the Back of the Sccond Horſe makes his 
Vaiue triple that of the firſt Horſe: i demand the 
Value of each Horſe? 2. 
we the Value of firſt Horſe to be 20 
To which * ae ern of the Saddle 80 


—— — — — — 225 — - 
— . — l — ———_— — 
n 5 = \ l 


- 
— , ——— ᷣ — — , _— __— 
n » bl he 
bs = - - \ 
OL CLE „ hi r 
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2 07 Double n 
5 2 5 RN the Second. 
Then the Value of the Second is 38 
To which add the Value ef the Sadle 50 


The Som ſhould have been triple the £25 | | 
Value of the firſt Horſe $85=25 too much. 


. 
| Ain Suppoſe the firſt Horſe to beworth 24. 
Then EY as above 50 


— 


Os; 


. ufo the Value of the Second is ay | 
3 


867=15 too much. 
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| Deuble Poſition. 


Sap. Errors, 
20\ 5 25 Then 25— 15 io Difference of Errors. 


24 /\ IF Alto 600=300= 300 Difference the Piod, 


—ͤꝛ — 


600 300 300=— 10 30 the Value of the firſt Horſe. 


—— — 


3 
20 Value of the fi:ft Horſe, 
co Value cf the Saddle. 


2)80 Double the Value of the ſecond Hore, 


L 40 Value of the ſecond Horſe. 


P 
It. 


50 alue cf the Saddle. 
roof go=z0+;=90 _ 

Double my Money for me faid A. to B. end J will give 
thee 6d, out of the Stock, with the Remainder he ap- 
plied is the like Manner to C. w th equal Succeſs, ard 
gave hin alſo 6d. He repeated this Propoſal ro D. and 
then 6 was all he had to give: Pray what Sum had he 
to b:gin wita? | ; 


| 12. Three Gentlemen A. B. and C. playing at Hazard to- 


g2ther, the Money ſtaked 112 Guineas, but diſagree- 
ing, each ſeized as many as he could, A. got a certain 


| 1 B. as many as A. and 16 more; But C. got 


only a Oth Part of both their Sums: how many had 
each, | 


* 
* 


13. 4 boy ſtealing Apples was taken by Mad Tom, and to 


14. 


appeaſe him gives half he had, and 'Tom gives him 
back 10, in his return home was met by Raving Ned, 
who took from him one half of what he had left, and 
gave bim back 4 after that, unluckily Poſitive jack 
meets him, when he gave him one half of what he had 
left, and he returns him back 1; at laſt getting ſafe 
away, he finds he has 18 left; how many had he at firſt? 
A Son aſked his Father how old he was, his Father re- 
plied, your Age is now 4 of mine; but 4 Years ago, 
your Age was only + of what mine is now, what were 
their Apes? | 


15. There is a certain Fiſh whoſe Head is nine [nches long, 


the Tail as long as the Head, and half the Body, and 
8 | | tlie - 
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the Body is as long as both the Head and the Tail; 1 
demand the whole length of the ſaid Fiſh? 
16. To find a Number, which if added to itſelf and the Sum 
multiplied by the ſame, and the ſame Number ſtill 
ſubſtracted from the Product: and laſtly the Remainder 
divided by the ſame, that it may Produce 13 ? 
17. When firſt the Marriage Knot was ty'd, 
het ixt my Wife and me, 
My Age did her's as far exceed, 
As three Times three doth three : 
But when ten Years and half ten Years, 
We Man and Wife had been, | 
Her Age came up as near to mine, 
Av eight is to ſixteen : 
Now tell me I pray, | 
What were our Ages on the Wedding-Day ? 
18. A Gentleman finding ſeveral Beggars at his Door, gave 
to each Four-pence, and had Sixteen pence left, but 
if he had gave to each otx-pence, he would have 
wanted Twelve pence; how many Beggars were 
flere ? 1 
19. 3 Man that was idle and minded to ſpend, 4 
B. ti Money and Time, went to drink with his Friend; 
He ſaid to his Hoſt, if you'll now to me lend, 
As much Coin as have then my Six pence Ill ſpend; 
His Hoft lent the Money, his Six youre he ſpeut, ; 
And, having ſo done, to another Houſe went 
"oy the tame he requeſted, and the ſame Sum he 
ent, | 
He cor to a third Houſe, where, Landlord, cries he, 
Lend me as much Money as here you fee *; 
Which having received, his Six pence he ſpent, 
So, all being gone, home the Fuddle-cap went, 
To caſt up his reckonings; Fut his Head aching ſore, 


He begs you to do it, and he'll do ſo no more; 
What had he at firſt, and how much cn ſcore ? 
1 * Shewing what he had left. 5 
20. To find a Number, which being multiphed by 3. 
dudtract 5 from the Produt; and the Remainder 
divided by 2, if the Number ſought be added to the 
Quotient, that the Sum may be 40. 
WE ( 7 


21. 


22. 
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Double Poſition. 


Two Cempanions bave got a Parcel of Guineas: fays 
A. to be if you will give me one of your Guineas, | 
ſhall have as many as you will have left; Nay, re- 
plies B, if you will give me one of your Guineas, I 
ſhall have twice as many as you will have left : how 
many Guineas had each of them ? © 5 

A Son aſked his Father how «1d he was ? his Father 


aſwered him thus: If you take away 5 from my Years, 


and divide the Remainder by 8, the Quotient will be 
3 of your Age: But if you add 2 to your Age, and 


multiply the whole by 3, and then Subtract 7 from 


the Product, you will have the Number of the Years 


of my Age: what was the Aye of the Father and 
Sun ? = 


23. Two Men have a mind to Purchafe a Houſe rated at 


1200), fays A. to B. if you give me 3 of your Money, 
] can purchaſe the Houſe alone; but ſays B. to A. if 


you will give me 3 of yours, I fhall be able to Pur- 


chaſe the Houſe; how much Meney had each of 
them ? | 


Y 24. Suppoſe the Number 5o were to be divided into two 


Parts, ſo the greater Part being divided by 7, and 
the leſſer multiplied by three, the Sum ef this Pro · 
duct, and the former Quotient may make the ſame 


Number propoſed, which was 50, 


A certain Man hires a Labourer, on this Condition, 
that for every Day ke worked, he ſhould receive 12 
Pence, but for every Day he was idle, he ſhould be 
mulcted 8 Pence: When 390 Days was paſt, neither 
of them were indebted to one another: how man 

Days did he work, and how many was he idle ? 
A Perſon being aſked how old he was, anfwered, if l 


| Quadruple 3 of my Years, and add + of them 50 to 


the Product, the Sum will be ſo much above 1co, as 
the Numb er of my Yeats. is now below 100. 

A gertain Perſon bought two Horſes, with the trap- 
piss which coft ool. which Trappings if laid on 
the hiſt Horſe, A. both the Horſes will be of equal 


Value: But if the Trappings be laid on the other 


Horſe, he will be double the Value of the firſt: How 
much did the Horſes coſt ? 


35 
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Conſiſis of two Parts: 

ARITHME TICAL and GEOMETRICAL, 

ARITHMETICAL PROGRESSION 


Is when a Rank or ſeries of Numbers increaſe or decreaſe 
by a common Difference, or by a continual AE. or 
Subtracting ſome equal Numbers. 


As ts 2 4 pt r 2 I c here the common P ifference is 1. 
1.3.5.7 9.11 13. here the common Difference is 2. 

Alſo 35. 30. 25. 20. 1 5. 10. 5. here the common Difference is 5. 

* In any ſeries of Numbers in Arithmetical Progreſſion, 
when the Number of Terms are even. as 1, 3, 5 7, 
9, 11, or the like, the Sum of the two + xtreams, 

will be equal to the Sum of any two means that are 
caually diſtant from the Extreams. 


TJ 
1+11=5+7=3+9g=12 
2. When the Number of Terms are odd, as 2.4.6 8.10 
the Double of the middle Figwe or Term, will be 
equal to the Sum of the extreams, cr to any two means 
equally diſtant from the middle Term. 
We 4 4-050. 
| 0X2=4+8=2+10=12. 
In Arithmetic Progreſſion there are live Things to be 
obſerved, viz. 
; Ine firſt Term. 
1 The laſt Term. 
3. The Num! er of Terms. 
b The common Exceſs or Difference. 
The aggregate or Sum of a'l the Terms, 


Any three of which being given the other two niay be 
ound, | 


PROP OSETION I. 


When the two Extreams aud the Number of Terms, are 
tiven to find the Sum of all the Series or 1 erms. 


1 


1 56 | P rogr Mon. 


& UU. 


Multiply the Sum of the two Extreams into the Number 
of Terms, and divide the Product by 2. The Quotient 
will be the Sum of all the Series, or multiply the Sum of 
the two extreams by half the Number of Terms. 


E:0'A MEL © 8. 


1 How many Strokes do the Clocks of Venice (which 
go on to 24 oClock) ſtrike in the Conipaſs of 4 
natural Day? 

1 +24=25 tbe Sum cf the extreams. 

644224 the Number of Terms. 


o or thus 8 
" 1+24=25 Sum of the Extreams 
—— . 12 half the Number of Terms 
2600 
— Anf. 300 Strokes, as before. 
Anf. 300 - — 


2. How man Strokes es the J Iammer of a Clock ſtrike 
in 12 Hours? 

3. Ihe Length of my Garden is 94 Feet; now if Eggs be 
laid along-the Pavement a Foot aſunder. and be 
fetched up ſingly to a Baiket, removed one Foot from 
the lait ? how much Ground does he traverſe that 

does it: 

4. Euppoſe 100 Stones were placed in a © Line, a Yard 
dliſtant from one another, and the firft Stone were a 
Vard from a Baſ et; I demand how many Miles he 
mutt Trave', that other: t:em fingly into the Baſket? 

5. A Buicher buys 100 Sheep, and gave for the firſt Sheep 
is and for the Iaft gl. 198. 1 demand what he gave 
for the 100 Sheep? 


„% ů e 11 


When the two Extreams, and Number of ne! are 

given, to find the common Difference. 

EU LL | 
The Difference of the two Extreams, divided by the 

Number ot Terms leſs an Uuity or 1, the Quotient will 

be tie Common Ditlereuce. K IX 


' Arithmetical Progreſſion. - 
_— | 
6. One had 20 Children that differed alike in their Ages, 
the youngeſt was 5 Years old, the eldeſt 43, what was 
the Difference of their Ages, and the Age of each? 
Here 43—5=28, the Difference of the Extremes, 
And: 20—1=19 the Number of Terms leſs 1. 
Alſo 38—19=2 the common Difference. k SH 
Which add to the Age of the youngeſt, and ſo on con» 
tinually to the reſt, will give their ſeveral Ages. 
viz 5+2=7 the Age of the 2d. | 
And 7 +2=9 the Age of the 3d, and fo on for the reſt. 
7. A. running Footman (for a Wager) is to Travel from 
London to a certain Place Northwards, in 19 Days, 
and to go but 6 Miles the firſt Day, increaſing every 
Pay's Journey by an equal Exceſs, fo. that the last 
Day's Journey may be 60 Miles: 1 demand each 
Day's Journey, and the Diſtance of the Place he goes 
to, is from London? | „„ 
8. A Debt is to be diſcharged at 10 different Payments in 
Arithmetic Progreſſion; the fuſt Payment is to be gl. 
and the laſt Fol. what is the whole Debt, and what 
muſt each Payment be? _ lues en 
When the two Extreams, and the common Difference age 
given, to find the Number of Terms. . 


55 D | 
Divide the Difference of the two Extreims by the com- 
non Exgeſs or Difference, add Unity or 1, to the Quotient, 
and the Sum will be the Number of Terms. 
P ̃ ² EDD be MS | 
9. A, Man being aſked. how many Children he had, 
anſwered, my youngeſt Child is 5 Years old, and the 
eldeſt 43, and that he had increaſed one in his Family 
every 2 Years; how many Sons had he ? 2 | 
Firſt 43—5==38 the Difference of the Extremes. 
Then 38—2==19 and 19+1=20 Children, the Anfwer. 
10. A Perſon travelling from London Northward, went 6 
Miles the firtt Day, and increaſed every Day*sJourney 
1 till at laſt he went 60 Miles in one Day: 
how many Days did he travelsß Oo + 


* 


1 Arithmcetical Progreſſion. 


TROP OSLE LAN 
When the leaſt Term, the com mon Difference, ard the 
Number of Terms are given to fu d the firſt Tem. 


77 r 
Multiply the Number of Terms leſs, Unity or 1, by the 
c mmon Bifference, the Product ſubtracted from the lat 
Term leaves the firſt. 4. ep 
eee Be IF 107: 77: 653) ESE EIENS 
11. A Man in 19 Days, went from London to a certain 
Place in the Country, every Day's Journey was 
grester than the preceding one by 3 Miles, his lat 
Day's Journey was 60 Miles, what was the firſt? 
Firſt 19—1 g 18 the Number of leſs . 
21-3: 29g CTommon:Exceſs 1 44, 
Then 60—54=6 the firſt Day's Journey. Q. E F. 
12. A Perſon takes out of his Pocket at 10 different Times, 
ſo many different Number of Guineas, every ore 
exceeding the former by two, the laſt was 23, what 
e BR 70 IE RENTS 
FROP OO S I TO Nod YV9ps; 
When the Number of Terms, common Difference, and 
the Sum of all the Terms are given to find the firſt Term. 
SOS rhe is neee 
13. APerſon is to receive 2751. at 10 different Payments, 
each Payment to exceed the former by 51. he is will 
ing to beſlow the firſt Payment on any one that can 
tell kim what it is: what muſt the Arithmetician have n 


fer his Pains? © 
irt yz el. .. REP To $3290 
And 10—1=9. alſo gX5=45, which zg. 105. 
Then 271. 195.—22/. 108. 5. Q E. F. 3 
14. Suppoſe it is 100, Leagues between London and Edin. 
burgh, two Cour iers ſet out from each Place on the 
\ ſame Road; that from London towards Edinburgh 
travelling every Day two Leagues more than that 
from Edinburgh, to ſet off one Day after; the othe! 
every Day three Leagues mere than the preceding 
one; and that they meet exactly half way, the fil 
at the end of 5 Days, and the other at the end of 4 
how many Leagues did each Travel each-Daye pl 
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PROPOSITION VI. 


When, the firtt Term, Number of Terms, and the com- 
mon Ditle: ence, are given lo find the laſt Term. | 


8 5 th Og = 


| SubtraR the common Difference from the product of 
the Number of Terms, multiplied by the common Ditfer- 
ence, the Rembinatr added 1 to the firſt Term will give the 
un well ; 


EXAMPLES. 


„ What | is the laſt Term of an Arithmetic Progreſſion be- 
Finning at 6, and continuing by the increaſe of 3 
to 19 Places ? 


| Furſt 19 * 3257. the Number of Terms multi pu by 


the Exceſs. 

Then: 47 bo, the laſt Term. Q. E. F. 

10. What i is the laſt Term of an Alithmetic Progreſſion be- 
ginning at 1, and continuing by the Increaſe of 2 * 
on Places? | 

"PROPOSITION VII. 


W firſt Term, common Difference, and Number of 
Laus given to find the Sum of all the Series. 


R U L. E. 


e e e 


mon Difference, ſubttact the common Difference, and to 
the Remainder add the Double of the firſt Term; half the 
Product of that Sum multiplied by the Number of Terms, 
gives the-Sum of-all the Series. | 


23 4 EF MES 


17. A Gentleman bargains with a Bricklayer to fink him 
. a well 39 Yards deep, upon theſe Terms; viz. to pay 
him three Shillings for the firft Yard, five for the 
fecond. ſeven for the third. &c. caifing two Shillings 
for every Yard; what will be due to the Bricklayer 
for completing the ſame? 

Fn 39X2=60; alſo 69—2=;8. 

Again 58+6=64, and 64x 20 2 1280. 

95 12802 * 321. Q. F. 8 
EY 18, 


WP — — ùY— — — 
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18. A Perſon travelled from London to York, being 300 
Miles in nine Days, and every Day travelled equally 
farther than the preceding Day; it is known that the 
fit Day he travelled 34 Miles; How many Miles 
did be travel each of the cther Days? 


PROPOSLTION. VI. 


When one Perſon or Thing moves with an equal, and 
another the ſame oo ty a Progreſſive Motion, t to find 
then what Time the firſt will be overtaken. 


EK U LEE 
To deuble the Space gone each Day by the purſued, 
on add the common Difference of the Purſuers Day's Journey, 
"if 1 methat Sum ſubtract double the Space he travelled the 
rer Day, and divide the Remainder by the common Dif- 
f ence, he Quotient will give the Number of Daus, in 
which the purired will be overtaken by the Pui ſuer. 
| R N MEP. Þ Bt.$5 | 
| 9. A noted highwayman having committed a Robbery, 
not ſuſpecting a Purſuit, fied Northward at the Rite 
| of nine Leagues a Day; one of Sir John Ficldirgs 
1 Men, upon the Scent follows him; in a Pprogreflive 
| Motion, only three Leagues the firft Day, five the 
| Second, ſeven the Third, and fo on increafing every 
| Day's Journey two Leagues : in how many Days will 
| the Highwayman Þe overtaken? 
gX2=18 rann, double the Space gone each Day by the 


ſued. | 
| 2,common Difference of the Purſuer' 5 Day' 8 s Journey 
20 Sum * | 


6 Double the Space gone the rt Day by thePurſuer 
2,14 Remainder, which divided by the common dit}, 


— 


Gives 2 Days the Anſwer, 


For eg Uke the ge travelled by the Robber. 
Ihen, by Prop. 7. 7 ig. alſo 14—2=12, and 12 +618 


„. 18=2 X7=6;3 Leagues, when the Thief-takercomes 
=P with the Highwayman. 


| 20. 
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20. V. Z. made the following Bet for 1000 Guineas, to 
be decided the Monday, Tueſday and Wedneſday in 
Whitſun-Week, on Barnham  Cowns, between the 
Hours of 8 in the Morning and 8 at Night. The 
Propoſer has 10 choice Cricketers in full Exerciſe, 
uh on this Occaſion, are to be diftinguithed by the 
 frft 10 Letters of the Alphabet. Theſe are to run 
and gather up, and carry ſingly, rooo Eggs, laid in 
a Rizht-Line, juſt two Yards aſunder, putting them 
cently into a Baſket placed juſt a Fathom behind the 
firſt They are to work one at a Time, in the fol- 
towing Order: A. is to fetch up the firſt 10 Fggs, B. 
tie ſecond, C. the third ten, and ſo forward to K. 
whole turn it will de to fetch up the 10oth Egg. After 
which A. ſets out again for the next 10, B. takes the 
next, and fo forward alternately, till K. ſhall have 
carried up the 100oth Egg, at roo Fggs per Man. The 
Fellows are to have 3ool. for their 3 Days Work, if 
they do it, and it is to be diftributed in Proporticn 
to the Ground each Man ſhall in his Courſe have 
gone over; required, firſt how many Miles each Per- 
ſon will have run, Secondly, what Part of the 3ool, 
will come to his Share; Thirdly, whether, if the 
Men had been poſted at proper Places they had not 
better have run from London to York twice, and 
back in the Time, taking the Meaſure at 180 Miles? 
21. Suppoſe a Man to have a Calf, which at the end of 
three Years begins to breed (and afterwards) a Female 
J Calf every thiee Years, bringing ferth a Cow Calf 
cvery Veur, and theſe laſt breed in the ſame manner, 
'&c. to determine the owner's whole Stock at the end 
of 20 Years? © | 


ps = TD 9 OO ty w 


36. GEOMETRICAL PROGRESSION 


Is when any Rank or Series of Numbers increaſe by one 
common Multiplier, or decreaſe by one common Diviſor. 
AS 2. 4. 8. 16. 32. 64. here the common Multiplier or 
Ratio is 2, 
es Alſo 729 . 243.81. 27. 9. 3. here the common Diviſor or 


FF: In 


: 


Ratio is 3. 5 
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In any Series ef Nuniters in Geometrical Piogreſfon, 
me Product of the two extreams are equal t-: the Product 


of any tuo Means that are equally diſtant from the Ex- 
treams. F 


As 3. 2.81. 23729. 
Here 3X729=27X81=9X243=2187. 

When the Number of Terms are odd, the middle Term 
wultiplied into itſelf will be equal to the Product of the 
two extreams, Or any two means equally ant from the 
ſaid mean or middle Term. 

As 3.6. 12. 24. 48. 
1214 1226 24248 3 144. 

In Geometrical Progreſſion, the ſame five Things are to 
be obſerved, as in Arithmetical Progreſlion, viz. 

1. The firft Term. 
2. The laſt Term. 33 
3. The Number of Terms. 
4. The equal Difference or Rat io. 
5 The Sum of the Terms 
Any three of theſe being known, the reſt may be found. 

If to any Series of Numbers in Geometrical Proportion 
when the firſt Term is not an unity o1 1, there be aſſigned 
a Series of Numbers in Arithmetical Progreſſ on, beein- 
ing with an Unit or 1, and whoſe common anne Is 
I, called indices or Exponents. 

| 1. 2. 3. 4. 5, 05 7 Indices. 
Thus 
2. 4. 8. 16. 32.64. 128. Number in Geometrical Prog, 
The Addition or Subtraction of the Indices (or Numbers 
in Arithmetical Progreſſion) directly correſpond with the 
Preduct or Quotient of their reſpective Terms or ne in 
Geometrical Progreſſion: 
5 3-FO=9 
That 15 So 8X64=512 the nn Term in 
As 6o+6=12: | 
Again 80 4 X 64 4092 the 12th Term in = 
; As 6—3 23. 
Oc vm 64—8=8, 
: As 72286. 
| Or} 8 120—4 232, &c. c 
Pt if the de ies egin with Unity, or Ly the Indices 


'th a C phe er. 
N | Thus 


Geometrical Progreſſion. - - - 


G tg 2. d 6. 7s; Le. ndices. 
nn Thus . een | 
NY by theſe [odices,! and a few of the firſt Terms, the 
lat Term, or any diftant one, may be fe found, 
witnoat producing the whole Series. | 


Pp R 0 F.0 $1708 Too 
When the firſt Term is Unity, the Ratio and Number 


. of Terms being known to find the laſt or any remote 
Term. | | | 
uu U 6 | 
Find a few of the leading Terms, ever which place 
) their Indices, as before directed; then find whit Figures 


of the Indices, which added together will give tte Indice 
of the Term wanted, multiply the Numbers ſtanding under 
{\uch Indices into each other, and the laſt Product will be 
the Term required. - | 
Note, When the Indices begin with a Cyphet; the Sum 
of the Indices made choice of muſt be always cne 
leſs than the Number of Terms given in Quefti>n, 


g | | as 1 in the Indices ſtands over the ſccond Term. 
- 1411 e Kot be BB | 
5 WH 1. A Boy agrees for 16 Oranges. to pay only the Price of 


the laſt, reckoning a Farthing for the firſt, an half- 
Px nny for the ſecond, &c. doubling the Price to the 


. laſt. How much did he give for them? 
8 &- 6 3; 4; 4 . 5 Indices. 
e Firft 1 2 4 8, 16. 1 
in | 
5+5=10 3 
| Then : + =... 5p alto 1024 X32=232768, qrs. 


which? is the 16th Term, as the Indices are leſs than the 

Terms by one. 

And 32768 Farthings=34/. 25. 8d. Q. E. F. 

2. A Man bought a Horſe, and by Agreement was to give 
what the laſt Nail would come to, at a Farthing for 
the firſt Nail, two for the ſecond, four for the third, 
&c. there were 4 Shoes, and 9g Nails i in each Shoe: I 
demand the Price of the Horſe ? 


'PRO- 


—_— | Geometrical Progreſſion. 


, re 1 1. 


In any Series, not proceeding from unity, the Ratio 
and firſt Term being given to find any remote Term, with- 
out A ing all the intermediate Terms, 


RU LE 


Proceed as in the laft Propoſition, only obferve to divide 
every Produtt by the firſt Term, and the Quotient will be 
the Term required. 


LX A u 


34 Peron dying left 11 Children, to whom and to his 
_ executor he bequeathed in the Ma wer following, 
| viz. to his Executor for ſeeing his will performed 10], 
the youngeſt Child to have zol. -nd ſo un every 
Child to exceed the next younger in triple Proportion, 
what will be the Share of the RI 9 be 
„ 4. . naices, 
Firſt) © O. 20. 90. 270. 810. 1430. 7290 Terms, 
| +6=r1 
Then ; —— X 72902=17914700 which = 10, the firſt Term 
21771470. Eldeit Child's Fortune. N 
4. A Notleman dying left ten Sons, to which he left a 
certain Sum of Money to be divided among them, 
viz. the youngeſt Son to have 5o0l the ſecond to have 
as much, and half as much, and ſo on every one to 
exceed the next younger in the ſame Ratio cf 12: 
What is the Share of the Idelt ? 


„„ .u 


When the firſt Term, Ratio, and Number of Terms, are 
given to find the Sum of all the Terms. 


„ 


rind the laſt Term as before, trom which take the firlt, 
divide the Remainder by the Ratio, leſs one, and to that 
Quotient add the laſt Term, gives the Sum required. 


a 


$. On New Year's Pay a Gentleman married, and received 


of his Father-in-law a Guinea, on condition that he 
was 


was to have a preſent on the firſt Day of every Month 
for the firit Year, which ſhould be double ſtill to what 
he had the Month: before: what was the young Ladies 
Portion? Nein 8 : wt 
> A oa 25:30:46: 6: Þ.: Indices; - 
Firſt 1 1. 2. 4+ 8. 16 32 64. Terms. 
6+5=11 No. of Terms leſs one. 


1hen f 64 * 3222048 laſt Term. 


And 2048—1=2—1=2047 
Alſo 2047 + 2048=4095 Guineas. 
1 2004095 3 
Nn 
1 C. .4299 165% 1 
6. One at a Country Fair, had a mind to a ftring of 20 
fine Horſcs 3; but not caring to take them at 20 
Guineas per Head, the ſockey conſented, that he 
 thould if he thought gocch pay but a ſingle Farthing 
for the firſt, doubling it only 10 the 19th, and he 
» would. give the, 20th into tie, Bargain: this being 
preſently accepted ; how were they ſold per Head? 
7. A Lace-man well verſed in Numbers, agreed with a 
Gentleman to ſell him 20 Yards of rich Gold bro- 


caded Lace, for 2 Pins the firſt Yard, 6 for the ſecond, 


18 for the third, and ſo on in triple Proportion; I 
demand liow much the Laceman produced, the Pins 
nere afterwards fold at a Farthing per 100; alſo, 
whether the Lace-man gained or loſt by the Sale 
thereof, ſuppoſing the ſaid Lace to have been bought 

at 81 1s. 8d. per yard ? V 


1 cunning Servant agreed with a Maſter (unſkilled in 


Numbers) to ſerve him 11 Vears without any other 
reward for his Service, but the produce of a Wheat- 
corn for the firſt Year, and that Product to be ſowed 
the ſecond Year, and ſo on from Year. to Year until 
the end of the Time, allowing the Increaſe to be 
but ten-fold Proportion; I demand what the 11 Years 
Service came to, ſuppoſing the Sum of the whole 
Produce to be ſold at 4s. per Buſhel ? | _ 
Note, 5680 Wheat Corns round and dry out of the Mid- 
dle of the Ear, are computed to fill a Statute Pur. 


P R O- 
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166 8 Permutation. 


PROPOSITION WV. 


Of a decreaſing Series in , whoſe laſt Term "pf 
Cypher, to find the Lum of thoſe Series. cn af 


WM e e n 
Divide the Square of the firſt Term by the Difference 
bet u een the ſaid firſt Term and the ſecond Term in the 


Series, the Quotient will be the Sum of the Series. 


EXA dM Pk Eb S8. | 
9. A great Ship purſues a little one, fteering the ſame 
way, at the diftance of four Leagues from it, and ſails 
twice as faft as the ſmall Ship. *'1 is aſked how far 
the great Ship muſt Sail before it overtakes the 
lefles? ; 1 SD 
Firſt 4, 2, 1, 1, 4, +, &c. ad infinitum. 
Then 4X4=106, Square of the firſt Term | 
And 16—z the ſecond Term=8 Leagues, the Anſwer, 
10. Suppoſe a Ball to be put in a Motion by a force which 
drives it 12 Miles the firſt Hour, io the Second, and 
ſo on continually decreafing in Proportion of 12 to 
10 to infinity ; What Space would it move through? 


37. PERMUTATION 


Ant A r 6 


Is the changing or varying the Order of Things, in re- 
ſpect to the ir Places, | . | 
R N 


Multiply all the given Terms in a Series of Arithmetical 
Prog-eſh:nals continually, whoſe firſt Term or common 
Difference is Unity or 1, and the laſt Term or the Number 
of Things propoſed to be varied together, and the laft 
Product vill be the Number of Changes or Variations fe- 


uired. | | 
4 | E X. 


Permutation. 1 


E X A M r l. k s. 


1. Six Gentlemen thit were travelling, met together by 
| chaiice at 2 certain Ing upon the Road, where they 
were ſo pleaſed with their Land ord, and each other's 
Comoany, that in a Fri:lick they made a Contract to 
ſtay at that place, ſo long as they, together with their 
. Landlqrd, gould fit every Day ina different Order or 
Poſition at Dinner: Quere, the Time they flayed ? 
2. 1 demand the Number of Changes that may he rung on 
12 Bells; alſo, in what Time may they all be rung, 
allowing 3 Seconds to every round ? 
J An Accomptant told a Gentleman, who had conſtantly 
8 Perſons at his Table, that he wanild gladly make 2 
ninth, and was willing to give 20 Guiness for his 
Board. ſo long as he could Place the ſaid Company 
at Dinner, differently from anv one Day before; this 
being accepted, what did his Entertainment coſt N 
e ne Av 1387 | 5 


T HE 


TUTOR's GUIDE 


VULGAR FRACTIONS. 


Fraction is a Part or Parts of ſamething confidered, as 

an Unit or Integer, and conſiſts in two Parts or 

Quantities, one wrote over the other with a Line between 
them, as , 3, 4+, &c. 

The Number placed below the Line is called the Deno- 
minator of the Fraction, becauſe it denominates or ſhews 
how many parts the Unit is broken or divided into, and 
the Number above the Line is called the Numerator, te- 


cauſe it enumerates or ſhews how many of thoſe Parts are 


contained in the Fraction. 


A Vulgar Fraction is either proper, improper, com- 


pound or mixed. 
A proper Fraction is when the Numerator is leſs than 


the Denominator, as 43. , 33» 493» &C- 
An improper Fraction is ſuch whoſe Numerator i is oa 


to, or greater than its Denominator, as 4. 44, , &c. 
A compound Fraction is the Fraction of a Fraction, and 


known by the word of, as 3 of F ef 4, &c. 
A mixed Number i is compcſed of an ; whole Number and 


F raction, as 42, 1242, 1421, Kc. 


REDUCTION of VULGAR FRACTIONS. 


OC A SE: 


To reduce a Vulgar Fraction to its loweſt Terms. 
RULE 


—— 


T 
d 
( 


Reduction of Vulgar Fractions. 169 
- Sy EE 3 
Divide the greater Term by the leſſer, and that Diviſor 
by the Remainder following, till nothing remains; then 
by the laſt Remainder div:de both Parts of the Fraction, 
and the Quotients will give the Fraction required: if the 
Remainder is 1, the Fraction is already in its leaſt Terms. 

E X AM FP L E Ss. | 

1. Reduce 335 to its loweſt Term. 


Firſt 3 360 then 112) 33804 the Anſwer. 
72 * E is | | 
224)336(1 
l 
112) 22402 
| 32+ 


2. Reduce 2335: to its loweſt Terms, 
z. Reduce 4385 to its loweſt Terms. 
4. Reduce 425 to its loweſt Terms. 

5. Reduce 74343 to its loweſt Terms. 

When the Numerator and-Denominator do each of them 
end with Cyphers; ſtrike off an equal Number of Cyphers 
in both, and the remaining Figures will be a Fraction of 
the fame Value, which reduce to its loweſt Ternis. 

EFF AMT = © 
b. Reduce 19222 to its loweſt Terms. + 
Tus 421892=32 the Anſwer. 
7. Reduce 5288 to its loweſt Terms. 


g When you diſcern any Number will equally divide boti: 

Numerator and Denominator you may abbreviate the 
Traction thereby.” | I Fw? 855 
| 8. Reduce Fri, Nr, Nr and 422 to their loweſt Terms. 


CAS 1c | 
To reduce a compound Fraction to a ſingle One. 
N UL. Ex. | : 
Multiply all the Numerators togetlier for a new Nume- 
lator, and all Denominators for a new Denominator, Re- 
5 the new Fraction to its loweſt Terms by the laſt 

e. . | | 

--- 1 
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32 A M P L E S. 


8. asse 4 of $ of 17 to a ſingle Fraction. 
Firſt 3 X6X11=198 New Numerator. 
And 4XB3X12= 384 New Denominator. A 
Then 354 is the ſingle Fraction, which reduced to 
its loweſt V'erms=P2, 
9. Reduce; F of 4 I to a ſingle Fraction. 
10. Reduce 4 $ of J of 550 to a ſingle Fraction. 
11. Reduce 3 5 of 2 of 4 to a fingle Fraction. 
12. Reduce 3 7 of Iz of 3 to a fingle Fraction. 


S 
To reduce whole or mixed Numbers into an improper 


Fraction. 
R VU L E. 


1. If the whole Number has no aſſigned Denominator, 
an unity ſubſcribed enen muſt be the Deno- 
minator. 

2. If the whole Number has an aſſigned Devominator, 
multiply the whole Number by the aſſigned Leno- 
minator, and the Product will be the Numerater to 

the aſſigned Denumainator. 

3. If the whole Number has a Fraction anne xed, mul 
tiply the whole Number by the Denominator of the 
Fraction and to the Product add the Numerator for a 
new Numerator, which place over the Denominator, 


ERA WM ESL 
13. Reduce 7, 14 and 124 to Fractions. 
Thus 7 =. 14, 1242. , &c. 
14. Reduce 15 into a Fraction whoſe Lenominator fall | 
8 be | 
'Thus 15 X9=135 Numerator, — 2 the Fraction required, 
15. Reduce 445 to an D F ration. 


Thus 47 K »+6=: 335 new Numerator, der AY ch place 
7 the Denominator, gives 34s the Fraction define: 


16. Reduce 12, 27 and 176 to Fra tions. 
17. Reduce 27 into a Fraction whoſe Denominator ſhall 


1 . 1 | 


te 


el 


| 21, Reduce 39 to its proper Terms. 


r . ̃]˖•— , te a1 8 11 AD be 1 lap Cents» 97 AD. 


Reduction of Vulgar Fraions. 


it, Reduce 45 to an improper Fraction. 1 
9. Reduce 102 to an improper Fraction. | 

5 Reduce 142 ET to an improper Fraction. 

21. n 14624 to an improper Fraction. 


"EASE IF 


To reduce an improper Fraction into its equivalent 
or pages Terms. | 


R UL E. 


Divide the Numierator by the Denominator, the Quotient 
gives the whole Number, and under the Remainder wtf 
any ſubſcribe the Denominator. 


EX 4 1 r - 


Thus 30—7=45 the Terms requiied. 
27, Reduce 33 to lis proper Terms, 
23. Reduce 3223 to its proper Terms. 


24, Reduce 2255 to its proper Terms. 


To 3 Fractions of different Denominat ions to 
fractions of equal Value, that mall have one common 
Denominator. 

R U LX. 


Multiply each Numerator (taken ſeparately) into all 
the Denominators but its own, and the Products will be 
the new Numerators: then multiply all the Denomizators 
into one another, for a common Denominator. | 


E XAMPL ES. 


ts. Reduce 2, 4 and © to a common Denominator. 
ö 21 540 the firſt 
Firſt ; 3X3X5=4z5 ſecond New Numerator. 
| 4X 4X 3=48 third 

| And 3X4X5==60 the common Denominator. 

„ 8, 858 5 and 23 are all of the ſame Value with the re- 
bete original ones, and have one common Deno- 
minator. Q E. D. | 
Reduce 3, J, 5 and 1 ito à common Denominator. 

22 1 27. 


— 
1 — — — — 


— — 
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ot the F ration requied. 
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27. Reduce 2, I and rs to a common Denominator. 
28. Peduce 3, 2, 55 and : z of F to a common Denominator. 
29. Reduce +, 3 7” 2, = and 3 to a common Denominator. 

32. Reduce 5 8. 7 85 4 and 2 if 3, toa common Denominator, 


0 A . 
To reduce Fractions of one Denomioation to another 


of the ſame Value (if poſhble) having the Numerator given 


of the c gequired Fractions 


R U L k. 


Multiply the given Numerator by the Denominator of 
the given FraRtion, and divide the Product by its Nume · 

rator. the Quotient {if there is no Remainder) 1 is the Deno- 
minator required. 


R X AM IL E s. 


30. Produce 2 to a Fraction of the ſame Value, whoſe 


Numerator thall be 12. 
Thus 7 * 12—84. And 84 —3 8 the Denominator. 
So + — O. E. D 
31. Reduce 2 3 to a — of the ſame Value whoſe 
| Numerator ſhall be 3. 


C A TH VIT. 


To reduce a Fraction of one Denomination to anoth er of 
the ſame Value (if poſſible) having the Denominator wow" | 


R U L E. 


Multiply the given Denominator by the Numerator of 
the given Fraction, and. diyide the Product by its Deno- 
minator, the Quotient (if there is no Remainder) is the 
Denominator required, 


EXAMPLE s. 


32. Reduce 2 to 4 FraRtion of the fame Value, whoſe 
- Denominator fhall be 8. 
Thus 8 & 24. And 24. 4=6 the Numerator. 
So 31. Q. E. I. 


3þ 


e 


fe 


36. N I of a Shilling to the Fraction of a Guinea. 


39. Reduce 3 of a Penny to the Fraction of a C. 
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3. Reduce 5 to a Fraction of the ſame Value whats = IN 
nomination ſhall be 3. | 3 133 


CASE vn. 


To nen Fractions of one Denomination to another, 

retaining the ſame Value. | 

N SIO 

j. 17 the Profs: given, is to be brought from E eſs to 

a greater Denomination ;. multiply. the Denominator 

by the Parts contained in the ſeveral Denominations 

between it, and that you would reduce it to, for a 

new Denominator, which placed under the given 

— Numerator, will give the New F raQtion, which reduce 
to its loweſt Terms. HS 

2. If the FraQtion given is to be Soph! from a greater 

to a leſs Denomination, then multiply the Numerator 

in the Tame Manner as you did before the Denomi- 

nator, and place over the given Denominator, and 

it will give the New Fraction, whigh” alſo rg of to 

its loweſt Terms. : * 


| E X A M r LE . 
34. Reduce 1 of a Penny to the Fraton of a 47 


3 
Thus Fre X —=7ovo or 22 the Fraction required. 


35. Reduce 1721 of a Moidore to the Fraction of a Far- 


thing. 
1X27 XI2X4 


1728 


* - 


Thus =2296 or 1 the Fraction required. 


37. Reduce 31 of a C. to the Fraction of a Penny. 
38. Reduce 1 of a Farthing to the Fraction of a Moidore. 


40. Reduce 75 27 of a Guinea to the Fraction of a Farthing. 
41, Reduce 3 & of dwt. to the Fraction of a Ib. Troy. | 
42. Reduce 385 of a cwt. to the Fraction of a lb. Avoirdup. 
43- Reduce I of a Dram to the Frattion of a cwt. 

44. Reduce 2 of a lb. Troy to the Fraction of a dwt. 
45. Reduce 5 of a League to the Fraction of a Pole. 


Q 3 45 
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48. Reduce oy of a yd. to the Fraction of a Nail. | 
46. 3 "Laps xz of a Gallon &f Wine to the Fraction ny a 
1 
47. Reduce 3 oof a hhd. of Ale, to the Fraction of 2 Pint. 
48. Reduce x 122 Of a Chaldron to the Fraction of a Buſhel, 
49. Reduce + of a Gallon to the FraQion of a Chaldron. 
50. Reduce 74x Of a Week to the Fraction of a Second. 
51.7 Reduce 7 x of a Minute to the Fraction of a Day. 
| CASE IX. 


To find the proper Quantity or Value of 2 * ration i in 
Money, Weights or Meaſures. | 


* 3 bo 

| Multiply the Numerator of the given Fraction by the 
Parts contained in the Integer to which it belongs, then 
divide that Product by the Denominator, and if any thing 
remains, reduce it to the next Denomination leſs, and 
divide again by the Denominator, and if any thing 
remains, reduce it to the next Denomination leſs, and 
divide again by the Denominator, thus proceed to the 
laſt Denomination. 
. MP CK 

82. Reduce 478 £2 * oh A Z to its proper . 


161 
20 
48,0) 322, (6, 
3 
34 $1 
n | 
— — Anſwer 67. 874 
48) 408 (84. 5 | 
384 
24 
4 8 


48) 962 77. | 
-_ 


IS e OI oO 


1 2 What is the Value of 3 of a Mile? 
61. Reduce à of Ell Engliſh to its proper Qua: tity. 


64. Reduce 7. of a Barrel of Beer to its proper Quantity. 
| 65. Reduce 3 of a Chaldron of Coals to its proper Quan- 


66. What is the Value of 4 of a Month? 
67. Reduce 5 of a Day to its proper Quantity. 


nominator, then reduce the F raction to its towel Terms, 


68. Reduce 6s. 824d. to the Fraction of a C. 


73. Reduce 3 qrs. 3 Ib. 1 02. 125 drs. to the Fraction of a 
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Fe Reduce 1895 of a Moidore 10 its proper Quantity. 
Reduce of a Guinea to its proper Quantity. 
Reduce & of a Shilling to its proper Quantity. 

55 Reduce £ of a three Pound- twelve to Its proper Quan- 


tity. 
6. What is the Value of J of a 4. 


7. Reduce $14 of a Ib. Troy to its proper Quantity, | 
55. What is tha Value of 3 of a c W t. 


g Reduce x3 i of a Ton to its proper Quan'ity. 


62. Reduce 4 of an Acre to Its proper Quantity. 
63- What is the Value of 252 of a hhd. of Wine? 


tity. © 


2 85 C AS 3 
To reduce Money, Weights or Meaſures into F raftions, 
R U L E. | 


Reduce the given Quantity to the loweft Name men- 
tioned for a Numerator; under which put the Number of 
thoſe Parts contained in an Unit of the Integer for a De- 


N 


Firſt 6s. $zd. 16 Half- Pence. | 

And 1L. =480 ditto 4 

Then 3 75 is the Fraction required. 

69. Reduce 4 to the de Fraction of a Shilling. 
70. Reduce 21, 17s. 75d. to the FraQtion of a Three- | 

pound-twelve. 

71. Reduce 8s. 2d. to the Fraction of a Guinea. 
72. 8 6 Oz. 17 dw. 21 gr. to the Fraction of a Ib, 
roy. 


Ct. 
74. 
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74. Reduce 10 cwt 18 lb. 1 oz. zu to the FraQtion of a 
- Tan. 

75 Reduce 3 ars. g te the FraQtion of an El] Engliſh, 

76. Reduce 2 f 6 in. to the Fraction of a Yard. 

77. Reduce 4 fur. 37 p. to the Fract ion of a Mile. 

78. Reduce 3 r. 2 p. to the Fraction of an Acre. 

79. Reduce 42 gal. of Wine, to the Fraction of a hhd. 

* Reduce 28 gal. of Beer, to the Fraction of a Barrel, 

81. Reduce 14 bu. 2 p. to the Fraction of a Chaldron. 

In Reduce 1 m. 3 d. 12 h. to the Fraction of a Month, 

83. Reduce 243 d. 8 h to the Frattion of a Sec 096 el 

ing 305 Days to the Year) 


39. ADD.TION of v ULGAR FRACTIONS. 
RB A. bs Bio 
1 Reduce the given FraQtions to a common Denominator 
by Caſe 5 in Reduction.) 
2. Add all the Numerators together tor a New Numerator 
under which ſubſcribe the common Denominator. And 


if it is an improper FraQtion, reduce it to its proper 


Terms (by Caſe 4). and you have the Sum of all the 
Fractions. | 


5 E X A M P L E 8. 
1. Add 2, + and 3 7 together. 

Thus per Cafe Sy 277A rer „ tz, 

Then per: Caſe 4, 185 I eg the Sum required. 
2. dd 3. i and 2 z together. 
3. Add 5 T > 3, < + and + together, 
4. Add 4 of 4 + and 3 1 5 together. 
5. 204 J % 4 1. 
9. Add 2, 3, 4 and g of 5 into one Sum. 

To add mixed Numbers. 


. 


| Reduce the Frag ions to a common Denominator, * 
add them together, as before directed, and annex their 


EN. 


Zum to the Sum of the Integers. 


if 


| 12 To of a 


* t is required to ubtlact 2 from 4 11. 


 Subtrattion of Vulgar Fraftions. __ 


EX A MPEEM 8. 
7. Add 42 and 174 together. OE 
Firft 3 +4 =j+x or 275 =+ or 12. 
Then 4417714 221 their Sum. 
8. Add 74» 92 and 62 together. * 


9 Add 82; 95, 104, 114 and 128 into one Sum. | 


When the! given Fractions are of ſeveral Denominations, 


RU ks Res. 


Reduce them to one Denomination (by Caſe 8) then 
add them together as beſore directed; or you may reduce 
them to their proper Quantities by Caſe 9) and add as in 
Sect 7. 

10. add 5 of a (C to 4 of a Shilling. | 

Firſt 3 We ie 7 +47 = or 137 

64d. 3 2 the Sum. 
11. Ad 292 of a K. to 3 Dr 


2 Add J of a lb. Troy to-4 of an oz. N 


'3 Add 5 of an cwt. tor a tb. 
4. Add 4 of a Yard to x of an Ell Eng. 
Mile add 5 of a Yard. 
16. Add Z of a Chaldron to ⁊ of a Peck. 


17. To 4 of Week add 5 of a Month. 


18. Add 2 of an Hour to & of a Week. 


19. Add 3 of 12£.+43L. +3 of 75 n of Z of a 
Shilling into one * l | 


. SUBTRACTION of VULGAR FRACTIONS . 


N U L E. . 

1. Prepare the Fractions as before directed in addition. | 

2. Subtract one Numerator from the other, and their 

Difference will be a new Numerator under which 
ſubſcribe the common Denominator, 

PF 


1 1 


l, From z take 3, Firſt F and 4 (per Caſe 5) wil! become 


F and $$ then j$—$ =} the Difference required. 
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3. From 72 take Ir. 

4. From 2+ take r. 

5. From 1 of 2 lake x Fo 
6. From 5 of Js take 2 7 of K. 

7. From 104 = 62. 

8, From 1712 take 165. 

9. From 12 take 3; of 2 of Fo 
10. From 3 1 of a Shillirg take 4 of a Penny. 
11. From 3 of a cwt. take +4 of an oz. 
12. Fiom 4 of a yd. take z of an inch. 
13. From 7 of 2 Enaldron take 4 of a Peck. 
14. From 3 of a Day take 2 of an Hour. 


— IM MULTIPLICATION of VULGAR FRACTIONS, 


n U L K. 


3, Prepare the Fractions to be multiplied, 1. e. reduce 
compound Fractions to ſimple ones, per Caſe 2, bring 
mixed Numbers into improper Fractions, per Caſe 3. 
and expreſs whole Numbers Fraction wi ſe, by ſub- 
ſcribing an unit for a Denominator; then reduce the 
Fractions into their loweſt Terms. 
2. Multiply the Numerators into one another for a New 
Numerator; and the Denominators one into e 
for a New Denominator. | 


EXAMPLES 


t. Multiply + by 3. Thus — _— the _— _ 


7X5 
2. Mul. Ir by 7 *. 7. Mul. 4 of 12 
. Mul. 123 by 6. 19s Nat f of {by 3 of $f 14 
4. Mul. 173 by 4. 49 . Mul. by $5, and this 
Mul. 24 by 4 of 3. 1 Produd again by 4 of z 
5 Mul. 124 by 4 oft. | 


42. DIVISION of VULGAR FRACTIONS. 


TOES © 


1. prepare the F ractions as (beſore directed) i in Multipli- 
cation. | 
2. 
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2, Multiply the Numerator of the Dividend into the De- 
nominator of the dividing Fraction, for a New 
Numerator and multiply the other Numerator and 
Denominator together for a New Denominator, or 
invert the Diviſor and then proceed as in Sect. 41, 

R X A M 
1. Divide 4 by 3. Thus ——. = 3 the Quotient. 


. thus 4 & as before. 


2. Divide 5 by 3. 7. Divide 73 by 9. 
. Divide 7 Fr by z 3 of 3. 8. Divide 96 by 140. | 
- Divide 122 by 173. 9. Divide 14? by 3 3ofr2 
c. Divide 124 by 33. 10. Divide 1427, by 123. 
6. Wan of 4 by 2 of 12.j11. 7 2 of 6 by 2 1 of N 
0 


63. The RULE of THREE DIRECT 


In VULGAR FRACTION 5, | 


There are two methods to perform this Rule, the ſecond 
of which is the moſt expeditious and eaſieſt. 


F : 
Prepare the Fractions if required as in directed Multi- 
plication, then proceed as in Sect. 12, or | 


. | 

Having reduced the Fraction and fated the Queſtion, as 
before directed. 

Multiply the Denominator of your firſt Number into 
the Numerators of the ſecond and third for a new Nume- 
rator;- then multiply the Numerator of the firſt Number 
into the Denaminator of the fecond and third, for a New 
Denominator, and place it under the New Numerator, 
for an Anſwer, whicli reduce to its proper Quantity. 

E X A M P LE S. | 
1. If Z of a yard of Cloth, coft 4 of a L. what il) 24# 

Yard come to the ſame Rate! abt 

Firſt 2. $==2, then if Z yd. : $4. : : 2 Vds. 


Now per Rule 1, * = or 2 ze, And 32. I 


SL. the Anſwer. 
Or . per Dn 2, 4XK4X 195 =3120 N. Aud 3X5 

Xd=120 

Then fy 1248 =26L. the Anſwer as before, | 2, 


* 
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2. If 22 BY of Silk co ſt 33Lo what will 4+ yds. coſt at 
the ſame Rate? 

3. If 3 of a lb. coſt 58. 6d. what will 42 lb. of the lame 
colt r 

4. Suppoſe I give 148. Sd. for 3 cwt. what muſt be given 
tor 3 cwt. of the ſame, at that Rate? 

5. A Merchant makes an Affurance upon a Ship and 
Cargo, bound to a certain Port, value 27001. 10s. 
and agrees to pay 10 Guineas per Cent. what comes 
the Premium or Charges of the A ſſurance? | 

6. How much South Sea Stock at 11231. per Cent. will 

_ 1270], Purchaſe? T2 | 

7. A Mercer ann 4+ Pieces of Silk, each Piece con- 
taining 224, yds. and was to give 8s. 9d. per yd: [ 
demand the. Value of the whole ? 

8. If I give 1001. 10s. 6d. for 12 Pieces of Holland, at 
the Rate of 5s. (ad. per | U Flemiſh: 1 demand how 
many Ells Engliſh each Piece contained ? 


44 The RULE of THREE INVERSE 


in VVL GAxX FRACTIONS. 


As I obſerved in the Rule of Three Direct, of there 
being two Methods of performing it fo likewiſe in this. L 


R UL R I. 


Prepare the Fraqtion as before directed, and then 


proceed as in Sect. 13, or 
„, + 6-5. 


Multiply the Denominator of the third Weder into 
the Numerator of the firſt and ſecond For a new Nume- 
rator ; then multiply the Numerator of the third Number 
into the | enominat-r of the firſt and ſecond, for a Deno- 
minator. which place under the Numerator for an Anſwer, 
and find the proper Quantity as before. 


E X A M P Fans, 
1. How many yards of Cloth à wide, are NP to 421 
yds. of Ell wide? a 

| Fir 
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Firſt 421, * then if 2 yds. : 5 yds. :: 2yd. | 
Now by Rule 1. *3X;=**4, And i =: @ 
703 yds. the Anſwer, i ” | 

| | — Og 

Or thus, by the Rule 2, 45 SG” Or 701 yds. the 

Anſwer as before. $7 

3. A. lends B. 253. for 64 Months; how long ought 
B. to let A. have 10. to requite his kindnefs? 

3. If 4 Men can do a. Piece of Work in 124 Hours, in 
how many Hours will 12 Men do the ſame? 1 

4. If the Penny Loaf weighs 125 oz- when the Ruſhel of 


the Penny Loaf weighs but 84 0z. 

5. Suppoſe A.” lends to B. 1003. for 67 Months, what 
Sum muſt B. lend A. for 35 Years to requite him. 

b. How many Yards of Cloth at 8s. 6d. per yd, muſt be 
given for 2645 yds. at 5s. 7d. per yd? 


4. The DOUBLE RULE of THRER 
In VuLtea K FRACT1 O N S. 
A ES 4 
Prepare the Number as before directed, and then preg 
geed as in (15) Ls 
He ES A MF 8 
1. What principal put to Intereſt, will gain 4l. 186. { 
9 Months at 61. per Cent. per 3 . by 
Firſt 4l. r5s.=4;="21. And g mo. 4. 


| a" £ 
Thert 100 : : $ 


- s : * F . 19 e 

. | 1 2 . * PR, 
: Now per SeR. 15, Rule 5. Fei => the Diviſor] 
, and La NN === es the Dividend. 


Then #75=—2=25?=105,,. 115. 124. *. the Anſwer, 
2. Suppoſe 12 Students ſpend 141. Gs. 8d. in 16 Days, 
how much will 18 Students ſpend in 34 Days ? 
1 $1: the Carriage of 40 cwt. 30 Miles coſt 161. 138. 4d. 
what Weight may I have carried 80 Miles for 61. 177. 
1 6d. at the ſame Rate ? 


3 6 


Wheat is fold for 58. what is the Buſhel worth, when 
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4. Six Men with their Wifes, upon calculation, f 
that their Expences for 3 Months patt r 
261, 198. 4d. 1 demand what I ime 141. 15s, may be 
ſpent by 36 Men in the like Proportion ? ? 

5 · " 30 Men _ perf rm a Piece of Work in 11 Days, | 

now many will accompliſh another, 4 Ti bs 
in one fifth of the Time? | ns 

6. A greed for * Carriage of 22 Tons of Goods 3 Miles 
wanting 15, for & of 3 of a Guinea: What was! 

Per c. for 2 Mile? ; Cure." 0 


QUESTIONS for EXERCISE in FRACTIONS. 


1. Four Figures of nine may be ſo placed and diſpoſcd of 
as to denote and read for 100, neither more or leſs: 
Pray _ is that to be done ? | | | 

2. What Number is that to which if g of s of 2+: þ 
added the 'Total will be 1 ? Das 5 

3. What Number is that, from which, if you deduct the 


I 7 1 
2 of 4, and to the Remainder add 3 of 13, the Sum 


will be 37 2 | 
4. What Number is that, to which if you add Jr of 12 

more 39 of 27, and from tl.e Total Subtract + of 74, 
7 leſs 22 of 14, the Remainder ſhall be 8? 

g. There is a Number, which, if multiplied by 3 of 
* © 42 of 22, will produc? no mere than 1: What is the 
Cube of that Number? . 
5. There is a Number, which, if divided by / of 5 
will quote 935: Pray what is the Square of that 

Namber? | | 
7. If 3 of + of 7 of a Ship be worth g of 5 of 1 of the 
Cargo, value at 12000l. what did both Ship aud 
Cargo ftand the owners in? | 8 
8, A Perſon was poſieſſed of a 4 Share of a Copper Mine, 
and ſold 2 of his intereſt therein, for 1710]. whit 
was the reputed value of the whole Property at ile 
-.- Jame Rate? | 
. A Father deviſed 34 of his Eftate to one of his Sons 
and 34 of the Reſidue to another, and the Surplus to 
his Relic, for her Life; the Children's Legacies 


wee 


10. 


Il. 


IE Queſtions, Se. 183 


were ſound to be 2571. 35. 4d. different : Pray what 


Money did he leave the Widow the Uſe of ? 


A Perſon making his will, gave to one Child 38 of 
his Eftate, to another 45, and when theſe Legacies 
came to be paid, one turned out 540l. 10s. more 


than the other: What did the Teſtator die worth? 


A Lad having got 4000 Nuts, in his return home, 
was met by Mad Tom, who took from him + of + of 
his, whole Stock. Raving Ned lights on him after- 
wards and forced 4 of 3; of the remainder from him; 
unluckily Poſitive Jack found him, and required n of 
of 25 of what he had left. Smiling Dolly was by Pro- 
miſe to have æ of a Quarter of what Nuts he brought 
Home: how many then had the Boy left ? 


12, A younger Brother received 22001. which was juſt 75 


of his elder Brother's Fortune; and 3 and 4 Limes 
the elder's Money was + as much again as the Father 
was worth: what was that? 


23. In Diſtreſs at Sea, they threw out 17 hhds. of Sugar, 


14. 


„ 


worth 341. per hhd. the worth of which came up to 
but $ of the Indigo they caſt overboard, beſides which 
they threw out 13 Iron Guns, worth 181. 10s. a Piece: 
the Value of all amounted to + of of that and the 
Ship and Loading: Pray what of the Value came 
into the Port? | 


If A. having 4 of 4 of the balf cf a Trading Sloop and 


Cargo, worth 161311, 7; ſells his Brother B. 3 of 4 of 
his Intereſt therein at prime Coſt: what did it cott 


the Brother ? and what did his Couſin P. pay at the 


ſame Time for Y of the Remainder. 


K. V. Z. can, working together, complete a Stair- 


Caſe in 12 Days, Z. is Man enough to do it alone in 
24 Days, and X. in 34: In what Time then could V. 
get it done himſelf? 


16. A Father dving left his Son a Fortune, ; of which he 


ran through in fix Months; 5 of the remainder held 
him a Twelve-month longer, at which Tiſhe he had 


_ 3481. left : pray what did his Father bequeath 
8 im? 5 | | 


17. Kitty told her Brother George, that thongh her For- 


tune on her Marriage took 19 312], out of the F amily, 
„„ | it 
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it was but 3 of two Years Rent, Heaven be praiſed 
for this Yearly Income, pray what was it? 


18. A merry young Fellcw in a fma'l Time got the better 


of + of his Fortune; by Advice of his Friends he 
then gave 2200]. for an exempt place in the Guards; 
bis Profution continued till he had no more than 880 


Guineas left; which he found by Computation was 


juſt 35 Part of his Money, after the Commiſſion was 
bought: pray what was his Fortune at firſt? 


19. A Perſon dying, left his Wife with Child, and making 


his will, ordered, that if ſhe went with a Son, 2 of 


of the Eſtate ſnꝭuld belong to him, and the Remainder 
to his Mother; and if ſhe went with a Daughter, he 
appointed the mother ; and the Girl 3: But it hap- 
pened that ſhe was delivered both of a Son and 
Daughter; by which ſhe loſt in equity 2000]. more 
than if it had been only a Girl: What would have 
been her Dowry had ſhe only had a Son? 


20. & Ciſtern holds 103 Gallons, and being brim full 


has 2 Cocks to run off the Water; by the firſt of 
vw hich, a three Gallon Pail will be filled in 60 Se- 
conds.; by the cther in 75; in what Time will this 
Ciftern be cmpti'ed through both theſe Apertures to- 
* 4 ſappoiing the Efflux of the Water all, the 
ume ? En 


21. A Perſon having about him a certain Number of 


22. 


Crowns, ſaid, if ++$+24 of what he had, were added 
together, they would make juſt Wilkes's Number; 
how many Crowns had he about him ? 
A Gentleman has an Orchard of Fruit Trees, one- 
half of*the Trees bearing Apples, one-fourth Pears, 
one-fixth Plumbs, and one fifth of them bearing 


| Cherries : Mew many Fruit Trees in all grow in the 
ſaid Orchard ? 


23. A. in a Scuffle ſeized on 3 of a Parcel of Sugar 


Plumbs, B catched q of it out of his Hands, and C. 
laid hold on 3; more; D. ran off with all A. had 
left except 4, which E. afterwards ſecured lily for 
himſelf : then A. and C. jointly ſet upon B. wo in 
the conflict thed } he had, which were equally o_ 
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up by: D. and E. who lay perdue. B. then kicked 


down C's Hat, and to work they all went 2new for 
© what it contained; of which A. got 2, B. 4, and C. 


and E. equal Shares of what was left of that Stock, 
D, then ſtruck 4 of what A, and B. laſt acquired out 


of their Hands; t >y with difficulty recovered 5 of 


it in equal Shares again, but the other three carried 
off F a piece of the ſame. Upon this they called a 
Truce, and agreed, that the + of the whole be left 
by A. at firſt, ſhould be equally divided among 
them: How much of rhe Prize, after this Diftribe 


tion, remainded with each of the Competitors ? 


3 
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46. DECIMAL FRACTIONS. 


Decimal Fraction is a Fraction whoſe Denominator 
is always Unity or 1, with one or more Cyphers: 


thus, an Unit may be imagined to be equally divided 


into Io parts, and each of theſe into 10 more; ſo that by a 
continual Decimal ſub-diviſion the Unit may be ſuppoſed 
to be divided into 10, 100, looo, and fo on without end, 
all being equal Parts, called tenth, hundredth, thcufandth 
Paits of an Unit or 1. | 

In Decimal Fractions, the Figures of the Numerator 
are only expreſſed, the Denominator being omitted, be- 
cauſe it is al Mays known to conſiſt of an unit with ſo many 
Cyphers as there are Places in the Numerator. 

A Decimal FraQtion is diſtinguiſhed from an Integer 


with a Point or Comma prefixed, thus „5 which ſtands for 


3s »75 for es; 2752 for 19888; and 12.005 tos 
12.655, &c. | 

Cypheis at the right Hand of a Decimal Fraction alter 
not its Value; for ,5 or ,5o or ,5000 is each of them of 
the ſame Value, and are equal to , or 3; but Cypher 
at the left Hand, in a Decimal Fraction, decreaſe the 
Value in a tenfold Proportion, for ,og is 45; alſo ,0005 ti 
78565» &c. all of which will plainly appear by the fol- 
lowiig 3 | = 


1431 


Audition of Decimals. 
1 A 1 


q 6 1 4 2 2 ö 4 4 IS 
| V 
E n,, TSS». 
= 6CC9v ß) pp , X 8 
E JT A 8 9 2 8. 2 8. 2 2 
* = 1 „ 
5⁵˙ 3 188 8828 
= © FF | 
5 ; — TS : = 
8 8 ". qo + I 3.25 
. &»? =” I o- :-. 
* 2 B 
_ 
5 Wo 
Bo S. 8. D 
Oo 
- 


By the above Table it alſo plainly appears, that as whole 
Numbers increaſe towards the left Hand, by a tenfold 


Proportion, ſo Decimal Parts decreaſe towards the right 


Hand by the ſame Proportion. 
A Finite Decimal is that which ends at a certain Num- 
ber of Places; but an Infinite is that which no where 


ends. 


A circulating, or recurring Decimal, is that wherein 


ene or more Figures are continually repeated. 


Thus 64 766666, &c. is called a ſingle Circulate or 
Recurring Decimal. 

And 147.642642, &c. 1s called a compound recurring | 
Decimal. 

Note, In all operations if the reſult conſiſts of ſeveral 
nines, reject them, and make the next ſuperior place a 
unity more, thus for 17.1999 write "ny 2 and * 12.99 
write 1 3. &. 


47. ADDITION of DECIMALS. 


Addition and SubtraRion in Decimals are pertormed 
after the ſame Manner as Sect. 2, 3 of whole Numbers, care 
being taken, that like Parts be placed under one another, 
and from their Sum or Difference cut off ſo many Decimal 
Parts as there are the moſt in any of the given Numbers, 
as for Example, add 14-074, 14763 3 10, 074, 214-5, and 
2001247 together, placed thus 


-188 Multiplication of Decimals; 


14.074 
11476 
10,074 
214,5 
,001247 


— — — 


: Sum 238.7968 47 


— — 


JF 


. What is the Sum of .0476, 21.476, 0067, . 64, 17.6, 
and. 20704 ! ES - 

2. Add 427, 64.075, 27.6421, 10.8, 0074, and 104 
| 46842 together. | 
3. What 1s the Sum cf 274, 76, 64708, .0706, 47s 

C07, and 96842. 


43. SUBTRACTION of DECIMALS. 


& XA M--Þ-:L. BB Þ 


1. W hat is the Difference between 17.0070 and 947. 
* Thus \ 7 mans. 


Diff. 16. obob 


"Ws What i is the Difference between 176, and 10. 7641 ? 
3. From 647. take . 00746. 
+ What is the Difference between 74. 6407 and 69.5? 


49+ MULTIPLICATION of DECIMALS 


Multiplication i in Decimals is alſo performed 3 as in (Sec. 
4) of whole Numbers, no regard being had to the Decimals 
as ſuch, till the Product is obtained, but then, fo many 
Decimal Places muſt be cut off (with a Comma) from the 
right Hand of the Product, as there areDecimals contained 
in the Multiplier and Multiplicand. 


1 


„ Multiply 74.674 by 12.768. 
2. Multiply 74 * Mut- 


Multiplication of Decimalss 189 


Multiplicator 7.4674 here are four } DecimalPlaces, which 
Multiplicand 1 2.768 here are three J added together make 


product 95.343763 2 ſo then 1 cut off 7 Places here, from 
— — the Right Hand. 

2. Multiply . 17504 by . 76. Mul. 27. 42. by 3. 56. 

3. Mul. 8.04704 by . 2475. 4. Mul. 5745 by . 0675. 

But if it happens that when the Operation is finiſhed, 
there are not ſo many Figures in the Product, as there 
ouglit to be Decimal Places by the Rule, when this is the 
Caſe, you mult ſupply the Defect, by prefixing Cyphers 
to the left Hand of the Product, to make the Number of 
Places equal, as in theſe Z | 


= A AMP LL EX 
5. Mul. ,4 by ,2. : C. Mul. .047 by , o46. 
7. Mul. ,000476 by ,00078. 8. Mul. 47 by , 0008. 


CONTRACT I MS 
1. When any propoſed Number of Decimals is to be 
Multiplied by 20, 1000, Iooo, &Cc- it is only re- 
moving the ſeparating Point in the Multiplicand, 
ſo many Places toward the Right Hand as theie are 

| Cyphers in the Multiplier. ph 
9. Mul- 2.74, by 10. 10. Mul. „2746 by 1co. | 
11, Mul. 1076 by 1000 12. Mul. ,42768 by 10000. 


2. When the Product will contain more Decimals than 
are neceſſary for the preſent purpoſe, the Work 
may be contracted thus, | x = 
Write down the Multiplicand as uſual, then write 
under it the Multiplier inverted, with the Units 
Place thereof under that Place of the Multiplicand, 
whoſe Place you intend the Product thall extend 
to; then multiply as uſual, by each Figure of the 
Multiplier, beginning with thoſe of the Multi- 
plicand which ſtand over it, negleRing thoſe to 
the Right Hand, unleſs ſo far as to obſerve 
what would ariſe from multiplying the Figures 
Immediately foregoing, which muſt be taken in at 
the beginning of each Line, the firſt Figure of each 
particular Product, muſt ſtand underneath one 


another 0 | E X. 


190 . Dimifion of Decimals. 


I 3. Let it be required to multiply 47.274649 by 35.4767, 
and let there be only four Places of Decimals. | 


Contracted. | Common way. 
47.274649 Multiplicand. 47.274649 
7674.73 Multiplier iaverted. 37.470 

141823905 330092233 
3399225 | 28 604789 
139099 3302212543 
33092 3 189098896 
2835 „ 3309225143 
331 | 141823947 
1771.6978 1771,6978]381783 


The reaſon of this Contraction will eaſily occur to any 
one who confiders the Work the common way, as it ftands 
above. | 5 | 

The Perpendicular Line there drawn among the Figures, 
Euts off all the ſuperfluous Part of the Work to the fight 
Hand, and leaves the ſignificant Part on the left, which 
Anſwers to the contracted Part, ſo that the inverted order 
muſt needs appear very plain. a 

Note, In multiplying the Figure left out every Time, 
next the right Hand in the Multiplicand, if the Product 
be 5, or upwards to 15 carry 1; if 15, or upwards to 
£5 carry 2, and if 25, or upwards to 35 carry 3, &. 


14. Let it be required to multiply 3.47678, by 27.6782, 
and to have only three places of Decimals in tlie 
ny 
15. Multiply 47 689464 by 26.17694 retaining five Deci- 
mals in the Product. | | | 


go. DIVISION f DECIMALS. 


Diviſion of Decimals, the Work is alſo performed as in 
whole Numbers, the only Difficulty is in valuing tle 
Quotient, which will be very eaſy by obſerving either of 
the. following (general) Rules. 


RULE. 


—— 


Diviſion of Decimals. "1 gr 
n 0-6 ©. 


1. The firſt Figure in the Quotient is always of the ſame 

Value with that Figure of the Dividend, which 

anſwers or ſtands over the Place of Units in the 
Diviſfor. | ö 8 | 

2, The Quotient muſt always have ſo many Decimal 

Places, as the Dividend has more than the Liviſor. 
To make the Rule more eaſy, I ſhall divide it into four 
Caſes. i ; 
When the Decimal places in the Diviſor and Dividend 
are equal, the Quotient will be whole Numbers. 

Note, If there be a remainder after all the dividend 
Figures are uſed, the Quotient may be continued to 
what number of Decimals you pas; by ſubjoining a 
Cypher continually to the laſt Remainder. 


EN A Mr 
1. Divide 1735-5 by 6.3. 2. Divide , 8332 by , 0084. 
3. Divide 49,3006 by, 574. 4. Divide 17.46 by, 4,7 
4 ED 1 
When there are not ſo many Places of Decimals in the 


Dividend, as there are in the Diviſor; annex Cypher“ 10 


mane LOO equal, and the Quotient will be whole Num- 
CIS, 2 


| EXaMrPLE a 
5. Divide 186,9 by 7.470. 6. Divide 14,41. by 7875. 
7. Divide 104 by ,04. 8, Divide 6 by , %%% 
GA 8 -*ÞFk = 


When the Place of Pecimals in the Dividend exceed 
thoſe in the Diviſor, cut off the Exceſs for Decimal Parts 
In the Quotient, 


EX A MPF LES 


9. Divide 1229.42112 by 34. 10+ Divide 7 $4445 78 by 457. 
11. Divide 246.1476 by 004,25. 12. Divide 7, 268401 by 119. 


CASE 


T92 Diviſion of Decimals. 
| CASTE 


Tf after the Diviſion is finiſhed, there are not fo many 
Figures in the Quotient, as there ought to be places of 
Decimals by the general Rule, then ſo many Cypher 
muſt be prefixed to the left Hand of the Quotient as 
there are places wanting. | 


13. Divide 6,7258 by 647. 14. Divide ,0008136 by 678, 
14. Divide ,0072 by 12. 10. Divide ,010728 by 2,46, 


rann £ 


When the Diviſor is an Unit or 1, with any Number 
of Cyphers, as 10, 100, 1000, &c. the Quotient will be 
the fame Figures as the Dividend, having the Decimal 
Point removed ſo many Places farther towards the Left- 
hand as there are Cyphers in the Diviſor. 
17. Divide 24.6 by 10. 18. Divide 4076 by 100. 
18. Divide 487.67 by 1000. 20. Divide 474.0 by 1000. 

There is alſo a compendious Way of contracting the 
Mork, reverſe to that in Page 190, by which much labour 
is ſaved, eſpecially when the Diviſor hath many Places of 
Decimal Parts in it; and is performed by the following 


 U Lb 


By the firft Rule, find what is the Value of the firſt 
Figrie in the Quotient ; then by knowing the Denomi- 
nation of the firſt Figure, the Decimal Places may be 
reduced to any Number prepoſed, by taking as many of 

the left Hand Figures af the Dividend as will anſwer them, 
and in dividing, omit, cr prick off one Figure of the 
Diviſor at each Operation, that is, for every Figure you 
place in the Quotient, prick off one in the Diviſor ; having 
2 due regard to the Increaſe which would ariſe from the 
ſo omitted (ſce Note in Page 190) = 


VVV 
21. Let it be required to divide 6417684, by 6.768426. 
and retain four Places of Decimal: in the Quotient, 


x ON” 


Reduction of Decimals. 


contracted ways 
 6.768426)642,17654(94- 8634: 


609158 34 eee, 8634 
_—_— 609158 4 
3301850 — — 
2707370 3301850 
1 2 2707370 
594480 e 
551474 494479 
* 541474 
43006 — 
40611 43005 
— 3 40E16 
2395 — 
2031 2364 | 
— 203 
.. 304 PF Fra 
71 +304 
— 270 


22. Divide 913.08 by 2137.2 * let the Quotient oe 


contain three Decimal Places. 


23. 2 6109. 2674 by 240, 649 and let there be only 


Common way. 


Places of Decimals i in the Quotient. 


| 26 Dh de 165.9923. by 52,7438, and let there be only 


two Places of Decimals 1 in the Quotient, 


i. REDUCTION of DECIMAL $: 
CA 2% | 


To reduce a Vulgar Fraftion to a Decimal. 


1 U 


add Cyphers to the Numerator, and divide by the 
Denominator, the Quotient will be the Decimal Fraction 


required. 


E Xx AMPLE s. 


1. Reduce ; to a Decimal. 


Thus 4)1. oo(.25 the Decimal required, 


2. Reduce to a Decimal. 


bs | Reduction of Decimals. 


3. Reduce 2, ö and ,7; to Decimals. 
4. Reduce r to a Decimal. 
5. Reduce n of 4 to a Decimal. 
o. Reduce += to a Decimal, 
7. Reduce 5 to a Decimal. | 
8. Reduce æ of Z of Z to a Decimal, 
9. Reduce + of r to a Decimal. 
| f CASE Ik 
To reduce Coins, Weights, Meaſures, &c. into Deci. 
| mals. 5 | | : | | 
RU » 4 | 
Reduce the given Money, Weights, &c. into the loweſt 
Denomination or Name mentioned, for a Dividend, then 


reduce the Integer into the ſame Denomination for 2 
Diviſor, the Reſult will be the Decimal required, 


# RK TELE IK 
Write the given Denomination or Parts orderly under 
each other, the inferior or leaſt Parts being uppermot ; 


let theſe be the Dividends. Againſt each Part on the left 
Hand, write the Number thereof contained in one of its 


ſuperior ; let theſe be Diviſors. Then beginning with 


the loweft Denomination with Cyphers added (making a 


Dot between the Cyphers and the Figure) and divide 


_ writing the Quotient of each Diviſion, as Decimal Parts 
on the Right Hand of the Dividend next below it; and 
let this mixt Number be divided by its Diviſor, and fo 


on, till all be finithed, and the laſt Quotient will be the 


% 


Lecimal required. 


To reduce Shillings, Pence and Farthings ; if the 
Number of Shillings be even, take half for the firſt Place 


of Decimals, and let the ſecond and third Places be fitted 

up with the Faithing contained in the remaining Pence 

and Farthing, always remembering to add 1, when the; are 

25, it 40 add 2: but if the Number of Shillings be odd, 

multiply them by 5, and proceed with the Pence and 
'rthings as before, 


ReduZion of Decimals. 
r A r LB 
1, Reduce 178. 62d. to the Decimal of a Pound. 
By Rule 1. =o | 
* 
Thus 17 64 
3 


— 
——— 


210 
4 1 
L. ri. X ro 
1 =960)843.0(.878125, the Decimal required. 
By rule 2 thus . By Rule 3 thus 


4)3.00 Fe. W | T il 
12)6.7 nan 

+4287 | =. 2741228 
20) 17.5625 28 


878125 the Decimal as before. 878 the Decimal, 
2. Reduce 6s. gd. to the Deeimal of a C. 
z. Reduce gs to the Decimal of a Guinea. 
4. Reduce 148. 61d. to tbe Decimal of a Moidore. 
5. Reduce 18s. 42d. to the Decimal of a C. 8 
6, Reduce 4 of a Penny to the Decimal of a Pound. 
7. Reduce 11 dwts. to the Decimal of a Ib. Troy. 
g. Reduce 10 Drams, to the Decimal of a 1b. Avoir- 
dupoiſe,. _ 
9. Reduce 3 qrs. 14 Ib. to the Decimal of ct. 
10. Reduce 6 Inches to the Decimal of a yd. 
11, Reduce 6 Furlongs, to the Decimal of a League. 
12. Nen 18 gall. 2 qts. of Wine, tu the Decimal of a2 
hd. | 
13- Reduce 3 qts. 1 pt. of Ale to the Decimal of a Barrel. 
14. Reduce 8 Perches to the Necimal of an Acre. | 
15, Reduce 4 buſh. 2 pks. to the Decimal of a Chaldron. 
16. Reduce 12 minutes to the Decimal of an Hour. 
17. Reduce 12 Days, to the Decimal of a Year. 


By this Rule, the following Decimal Tables are made. 


S2 2 Decimal 


196 


Decimal TABLES f Coin, WEIGHT rand Maasvnks i 

[TABLE L | o | 75. _ [TABLE IL 
8 1 AvOIRDUPO15E, 

1. Ster. the Integer. 7 | 553333 | | | | 
| 6 1X 1121b., the Integ. : 
*h. dec. SBB. dec. | 666 
19] .95]] 9 |-45 5 4 | Quart. | Decimals, | | 
18 .9 g «> | : . aha I 32 
r 2 5 
161.8 & 1:3 |} 1 ——_ . 
151756525 — Ponnds.] Decimalt. 
r Note, This Table 20 178571 
131-05] 3 Þ-15 of oz. willalſfo} 10 8 
11.551 Months or DSz. 8 | 071428 | 
181-8 1 — 7 10625 

„ e I ROO | : $- = wo 571 
ae 
. doe ght. | 14.038714 

10 041666 [10 | .041666 1 wo 786 

r 13-4 113; 

3 0333334 8 033333 3 $628 

5 02916627 4 +0291 3 

ES 8 def 6 as; 8 Deci mals. | 

| 5D 0299933 £ $onim | ens 

3 06680 . & | 926390 1 9 : 05e | 

5 3 10125 8 | ,004464 

t: 3 } 008238 2 008333 — oo 3906 

I .c04100 1 004166 6 003348 

3 — "4 | .00279 

Farth. Decimals. Grain | Decimals. : 002232 
3 | 003125 20 003472 3 001673 
2 | 00208 3 10 001736 ä 2 001116 
1 o%ẽ, | , | core? ! prone 
bs , DOT IVY | Joc 
3: 1 :.7 101215 Drams.| Fomry 
„ 3 © 6 1.00 1042 Io | -0O 

i prerhablk | 5 00868 9 | -000313 
Troy WercHT.| 7 | ooobgg | 8 0927 

| 11b. the Integer. 3 | .ooog2l 7 333 
Ounces.| Deci malt. 2 000347 | © + 

11 | 916666 . 000173 5 000 39 
| 10 833333 | 2 | .000086 0 4 eee, ee 


CB 


Decimal TABLEs of Coin, WEIGHT and MEASURE 


— 


— 


i 


3 . 00 . 104 9 035714 |P; ; 
2000069 3 | 273 46 21 2s _— | 
„ |S * 3 | +375 3 | 
L 000017 | 6 ozu3ogn i „ 
TA 8 4 E. IV. | IN I | 125 3 4 5 
avoir. WercnT.| z 42 5 9. pt. | Decim | Peck, 
Ib. the integer. > 80 3 |-29375] 3 
Ounces. | Decimals. 5 002958 2 erg a 
8 5 Pints. | Deci | . . 
„ eee , e 
6 ii 3 | cont | REY 
* | 3125 233 018623 2 
4 26 g oben __:007 812 1 
3 48978 | Decimals, |Pints | 
4 125 A Hogſhead the oo 58 59 1 
I 0625 Integer. 003906 2 
Drans. | Decimats. \Gallons.\ Decimal pn 5" Np. 
03125 5 . 
71 h at; 42 TA BLE VII. 
923637 | 10. N o MrasuRE. 
WOE * I 3 | Mile the Integer. 
41 g — 
5 | 41 788 8 4 Yards, | Decimals. 
2 007812 7 2 3 1000 | .563182 
_t | cob 5 | 079365 | Boo 5125 
TABLE V. p 1 + ö jos 397727 
Liquid MEasuRE.| 2 gs 4 2 oY 3 
TIunthe Integer 1 gt 5 f _ | 209091 
oY Decimats, | Pints. Dian. 300 9 
85 396825 3 00595 2 | 200 113636 
* 357141 2 .003908 100 1.056818 
8 317402 1 14.001984 go 031136 
% 248% == 70 | 039773 
50 198412 [AB LE VI. 60 . 
40 16373 MzasuRE., 50 | .028409 
85 119047 | Liquid, Dry. 40 02727 
| i: 079305 |1 Gallon: 1 Quarter. 30 017045 
030088. 1. Integer. 1 EU 


1 98 


Decimal TaBLEs ef Corn, WEIGHT and ME AsUss,| 
267 # | oog682 } 4 010979 Nails. 47 pg 
9 005114 3 1008219 3 1775 | 
8 004545 2 005479 55 6. 
7 4 003977 | 2 0027 39 7 te 
6 | .o03409 « Day heimtentr. [oc nmn_ => 
3 Hors | err 
e 20 833333 | | 
: 1 10 416666 Lz D WEICH 
1 0 5 Integer 
1 | .ooogos | 9 h _—_ Fother the ege 
Feet. | Decimais, 20 1666 1 = 
2 000 378 1 8 = Hund. N 
I 0001394 5 | 208333 1 * ; 
75 4 Tae | 266066 153 
Inch. | Decimals. | 4 Bids 8 | .410256 
ni 7 358974 
3 | - 0000474 + 3 6 4.307692 
„ [_-041666_ 5 | «25641 
I 00001 58 Minutes | Decimals. 4 205128 
50 | -034722 - | 153846 
TAB LE VIII, 40 027777 2 | .1oz564 
8 MR 30 020833 1 0561282 
1 Year the Integer. 2, 013888 — 
— ET e eee 10 006944 Drs Decimal, 
Days. | Decimals. | 9 | .oo625 2 | .oz5641 
300 821918 8 005855 1 1.01282 
200 547945 | se! =. Ss. Decimali. 
100 J 273973 G 004166 Fx 1.0064 102 
90 246575 5 003472 13 0099523 
80 | «2 105 78 e 002777 * 0054945 
70 191781 1 002083 11 | .coco366 
50 | .136986 1 |} .ooo6g4 9 | 0041208 
| 40 tog sg forms mehrennmm— 8 003663 
30 082192 TABL E IX. 7 0032051 
20 5479 |CLorty MEASURE. 6 0027472 
10 2 t Yard the Integer. 5 0022895 
| 024657 — . 
+ 3 1. Quart. Decimals, 4 1 
11 7 019178 3 75 . ,0009157 
„„ 1 1.00457 
5 | .or 3699 6. . "> 5 08 2% Aud AWE 


. 
* 


Reduction of Decinals. 1 199 
C, A8 E III. 


To find the Value of any Decimal Fraftion, in Money, 
Weight, Meaſure, &c. 


U L'E 


Multiply the Decimal by the Number of Parts of the | 
next inferior Denomination, cutting off ſo many Places 
for Decimals ta the right Hand, as your given Decimal 
confiſts of, and thoſe to the left will be Integers; then 
multiply the remaining Decimals by the next inferior 
Denomination, and cut off for Decimals as before; thus 
proceed till you have brought it into the leaſt Parts of 
the Integer. | 


EXAMPLE S. 


1. What is the Value of 878 125 of a Pound Sterling > 
 Thak 878125 

20 

5. 17,5625 00 

12 


8 Anſwer, 175. 65d. the Value required, 
4. 6,7500 | 
| qr5. 3 00 
2. What is the Value of, 3375 ofa C. 
3. What is the Value of, 45 of a Guinea? 
4. What is the Value of „7 2708 of a Moidore? 
5. What is the Value of ,00243 of a Ib. Troy ? 
6. What is the Value of, 3375 of a Ton ? 
7. What is the Value of ,0396 of a lb. avoirdupoiſe? 
8. What is the Value of ,875 of a cwt? 
9. What is the Value of ;16669 of a yd? 
10. What is the Value of ,259 of a | eague? 
11. What is the Value of, 29365 of a hhd. of Wine? 
12, What is the Value of ,875 of a Barrel of Ale ? 
13. What is the Value of, o; of an Acre? 
14. What is the Value of ,125 of a Chaldron of Coals ? 
15. What! is the Value of 1 4765 of a Day? 
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E. traction of the Square þ R cor. 


53. BXTRACTION of the SQUARE ROOT, 


Extracting the Square Root is to find out ſuch a Number 
as being multiplied into itſelf, the Product will be equal 
to the given Number. 

As the Square Root of 81 is 9, conſequently gx9=81 
the given Number, 


Roots. III 
Squares. 49 219148 


To extract the re Root of any Number obſerve the 
following | 


RU! HAN 


. Point the given Number or Reſolvend into Periods of 


two Figures each, beginning at the Units Place. 


2. Find by the Table the greateſt Square Number that 


is contained in the firſt Period, towards the left 
Hand, placing the Square Number under the firſt 
Period, and the Root thereof in the Quotient (as in 
Diviſion) ſubtract that Square out of the ſaid Period, 
and to the Remainder bring down the next Nl | 


for a Dividend, 


W232 


Double the Quetient or Root, and Place it for. a Di- 


viſor, ſeek how often the Diviſor is contained in the 
Dividend (reſerving always the Units place) and put 
the Anſwer in the Quotient, and alſo on the right 


Hand of the Diviſor; then multiply the Diviſor by 


the laſt Figme put in the Quotient, (as in common 
Diviſion) the Product ſubtract from the Dividend, 

and to the Remainder bring down the next Period, 
which proceed with as before. 


Note 1, But if it happens that the given Reſolvend is not a 


perfect Square, Cube, &c. then ſomething will remain 
after Extraction hath been made throughout all the 
Points; when this is the Caſe you muſt annex Cypiers 
according as the propoſed Power requites, viz. by 
Pairs or twos in the Square; threes. in the Cube, 
&c. and the Operations coutinued as before. 


1 


* —V—— —— 


Extratfion of the Square Root, 20 
2. If the given Reſolvend conſiſts of a whole Number and 


Decimals together, make the Number of Decimals 
even by adding Cyphers to them. 

: FFF 

I, Let it be required to Extract the . Root of 


74779609. 


Thus 74770609($647, the Root nodal; 
E4=the greateſt Square in 74. 


Oe oo RO 
= = - 


N n 8 8 a - — — — 
, r — 
n = 2— U _ — _ * ay 1 —— 5 = 
* 2 r we. an ts nts — 


r ns OG 
C 1. - 


1. Diviſor _ nen Dividend 
: | $90=1724 Nee 
2. Diviſor 17524).8106 | 

| | W 


3. Diviſor 17287) 121009 | 
| Idea ebb Pit: 


— 


8647 x8647=74770609, the Proof. 
. What is the Square Root of 60516, 
, What is the Square Root of 7658? 
What is the Square Root of 39342864 ? 
Ba hat is the — Root of 8209667940, 59 
* i be N. roy?! 
7 What is the Squaie | Root of 2? 
8. What is the Square Root of 2. 2710957 
9. What i is the Root of 36,00000025 ? 


A 


bo. extract the SqUarz Roor of VuLar FR ACTIONS. 


EULER 


| Reduce the Fraction or Fractional Parts to its loweſt 
Terms, and if it be a mixed Number (to an improper 
Fraction) then extract the Square Root of the Numerator 
for a new Numerator, and the Square Root of the Deno- 
minator for a new Denominator. 


EXAMPLES. 
lo, What is the Square Root of 453 ? 
Thus, Firſt. 648 reduced to its loweſt Term is g. 


Then =: the Root required. 


IIs 


/ 
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11. What is the Square Root of 1745? 
Firſt 1E 47. 


Then 5 or 43, the Root required. 
12. What is the Root of 37? | 

13. What is the Square Root of 22 
14. What is the Square Root of 10 
15. What is the Square Root of Hy 
16. What is the Square Root of 7 726 7 g 
17. What is the Square Root of 2755 


* 


To extract the Square Roots of Vulgar Fractions, when 
they be Surds (i. e.) a Number where a Root can never 
be exactly found, 
CY LE 


Reduce the Fraction or Fractional Part to its loweſt 
Terms, then reduce it to a Decimal, and annex that De- 
cimal to the whole Number (if any) and extract the 
Square Root therefrom. 


ER X 4A MP I. E s. 


16. What is the Square Root of 434 ? 
Thus, Firſt Az reduced to a Decimal is „213613. 


Then /, 28300 =,5325+» The Root required, 
17, What is the Square Root of 

18. What is the Square Root of 53 5 ? 

19. What is the Square Root of 7624? 


CAA 


54. The USE of the SQUARE ROOT. 


n B? Ko 


'To find a mean Proportion between, any two given 
Numbers, 


* « he ls 


— Multiply the two given Numbers together, and extract 
the Square Root of the Product, which Root will be 2 


mean 1 — | 
EXAMPLES, 
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FAN 15 


1, What is the mean Proportional between 4 Py” 9. 
„ Firſt 9NX4=36, 
Then 36=6, the mean Proportion. 
AED 30 5 
2, What is a mean Proportional between 67 and 124. 


0-4-8 © 
To * the Side of a Square equal in Area to any given 


Super fices. 
R U L E. 


Extract the Square Root of the given Superſices, which 
Root will be the Side of the pats ſought. | 


EX A M P L 8. 
3. If the Area of a given Circle is 4276.5. L demand 
the Side of a Square, whoſe ſuperficial Content ſhall | 
be dual thereto. 


Thus v 4276, 566, 305, the Side of the Square required. 
+ Suppoſe 1 have a circular eliptical polygonal, or ir- 
regular Fiſh Pond, containing in Surface 9 Acres, 2 
Roods, 15 Perches, and would have a Square one of 
the ſame content; I deſire you'd tell how many Yards 
each Side muſt be ? 

5. If the content of a given Circle be 160, what i is the 
Side cf a Square equal thereto ? 


SALE 
Having the Area of a Circle to find the Diameter. 


o 
As 38 5 452 : or, as 1: 1,273239 :: ſo is the Area 
5 to the TS. of the Diameter: or multiply the Square 
Root of the Arca by 1.128 37. and the Product will be 
the Anſwer. 


| VVT 

| 6, Required the Diameter of a Circle that will compre- 
hend within its Circumference the Quantity of an 

; Acre of Land. 


An f 


F 
5 
| 
' 
| 
N 
| 
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355 : 452 : 
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— * 


An Acre of Land contains 4840 Square Vards, thi 
4840: 6182, 788 Square of the Dia. 


meter. 


Kh. ä 
*. 6162.478878. 5 yd. the bete pired. 
7. In the midſt of a Meadow well ſtored with Graſs, 
I took juſt two Acres to tether my Horſe ; 
How long muſt the Cord be, that 795 — all round, 
He mayn't graze leſs or more than theſe two Acres of 


Ground. | 
© A 


Any two Sides of a Right- -angled lange A. B. c. be · 
ing given to find the remaining Side, 


C. 

1 $ 

- —.— E 
3 2 

2 8. 

U 


A. : : Baſe. | 


& 


1. The Baſe and Perpendicular being given: to find the 
H ypothenuſe. 
RU: LK 


Square each Side, add the Squares together, and the 


Square Root: of, this Sum gives the Hypothenuſe 
required. 
2. If the Hypothenuſe and one Side be oiven to find tlie 


other Side. 
| R U Ne | 


F rom the Square of the Hypothenuſe, ſubtract the Square 
of the given Side, the Square-Root of the Remainder 
gives the Side required. 


E X A M P L R 8. 


8. At Matlock, near the Peak in Derbythire were are 
many ſurpriiing Curioſities in Nature, is a Rock by 
the Side of the River Derwent, riſing Perper Gitti lat 
to 2 wonderful Height, which being inace il ble, 1 


endeavoured to Mcaſure, and found by a 1 
tica 
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tical Method, that the Diſtance between the Place of 

obſervation and the Foot of the Rock to be 52 

Yards, and from the Top of the Rock to tie ſaid 

place, to be 140+ Yards (nearly) required the Heiglit 
of this ſtupendous Work ? 


Y Firſt 140.5 & 140, 5 219740. 25 Square of the Hypothenuſe. 


and 55-5 X 5 5.5 3080 25 ditto of the Baſe. 
of „ 26660 Diff. of their Squares (nearly) 


i | 


8 | . 

*. Vi6660=129.09 the Height required. 
1 5. A Ladder 40 Feet long, may be fo planted, that it 
ſhall reach a Window 33 Feet from the Ground, on 
one fide the Street, and without moving tt at the 
Foot, will do the ſame by a Window 21 Feet high, 
on the other Side; the Breadth of the Street is re- 

quired ? 13 5 

10. A Line 27 Yards long, will exactly reach from the 
'Top of a Fort, on the oppoſite Bank of a River, 
known to be 23 Yards broad : the Height of the Wall 

is required?) 2 f 
ne 11. Suppoſe a Light houſe built on the Top of a Rock 


the Diſtance between the Place of Obſervation and 


that part of the Rock level with the Eye, and 
directly under the Building, is given 310 Fathoms ; 
de the Diſtange from the Top of the Rock, to the Place 
ſe of Obſervafion is 423 Fathoms; and from the Top of 
the Building 425: the Height of the Edifice is re- 

he gquired ? | Rn, | 
12. Two Ships ſet ſail from the fame Port, one of them 
ſails due Eaſt 50 Leagues; the other due North 84 : 

How far are they aſunder ? 


, The Height of an Elm, growing in the Middle of 2 
circular iſland, 30 Feet in Diameter, Plumbs 53 
Feet, and a Line ftretched from the Top of the Tree, 
ſtraight to the hither Edge of the Water, 112 Feet: 

- What then is the breadth of the Moat, ſuppoſing the 

s. Land on the other Side the Water to be level. 

Required the length of a Shoap, that being to ſtrut 

4 Ii Feet from the vpright of a Building, will ſupport 

1 2 Jamb 2X Feet, 10 — from the Ground FO + 

I 
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15. There are two Columns in the Ruins of Perſepolks, 
left ſtanding upright, one is 64 Feet above the Plane, 
the other 50; between theſe in a right Line, ſtands 
an Ancient Statue, the Head whereof is 97 Feet 
from the Summit of the higher, and 86 Feet from the 
Top of the lower Column; the Baſe whereof meaſures 
juſt 76 Feet to the Center of the Figure's Baſe : by 
theſe Notices the Diftance of the Top of the Column 
may be, by Numbers, eaſily found ? 


16. A Caſtle Wall there was, whoſe height was found, 


To be an hundred Feet from th' top to th* Ground; 
Againſt the Wall a Ladder ſtood upright, _ | 
Of the ſame length the Caſtle was in height. 

A Waggiſh youth did the Ladder ſlide, 

(The bottom of it) ten Feet from the Side ; 

Now I would know how far the Top did fall, 

By pulling out the Ladder from the Wall 


17. As ] was walking out one Day, 


Which happened on the firſt of May; ; 
As luck would have it, I did {PY» 

A May Pole raiſed up on high; 

The which at firfl me much ſurpriz'd, 
Not being before hand advertiz'd; 

Of ſuch a ſtrange uncommon fight, 

I faid I would not ftir that Night; 
Nor reſt content, until Pd found, 

Its height exact from off the Ground; a 
But when theſe Words, 1 juſt had — | 
A blaſt of Wind th May-Pole broke ; 
Whoſe broken Piece I found to be, 
Exact in length, yards ſixty three, 
Which by its fall broke up a hole, 
Twice fifteen Vaids from off the Pole; 
But this being all that 1 can do, 

The May-Pole now being broken i in two 
Unequal Parts, to aid a Friend, 

Ye Youth's pray then an anſwer ſend. 


<a 24.2%: 5 
Any Nnmber of Men being given to form them into a 


ern Battle or to find the 3 of Rank and Files. 


RULE 
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| R U L EB. hl 
Extract the Square Root of the Number of Men given, 
will give the Number of Men either in Rank or File, 


E X A M PF Li 
A General diſpoſing his Army into a Square Battle, finds 
he has 23816 Men: required the Number in Rank 
- FUG | | | 


wo „% 3_ > OTH = iy = _— 


* 


' 5. The EXTRACTION of the CUBE ROOT. 


To extract the Cube Root is to find out a Number, which 
being multiplied into itſelf, and then again into.the Pro 
duct, produceth the given Number. 3 | 
As the Cube Root of 729 is 9, conſequently 9X9 X9 
2729 the given Number, and ſo of otie:s, as in the fol- 


lowing Table. 3 ; 
I3[4|s16]17 1819 
| 


Roots. | 1 | 2 
Cube. 1 | 8 | 27 | 64 |125]z1tj343]5121729 


R U L E. | 
1. Make a Point over every third Figure given, begin- 
ning at the Units Place, ſeek the greateſt Cube to 
the firſt Point on the left Hand (by the Table) whoſe 
Root place in the Quotient, then Subtract its Cube 
from the Period, and to the Remainder (if any) 
bring down the three Figures, or your next Period, 
and call it your Dividend. „ | 

2. Find a Divifor by calling your Quotient Figure, 
_ with a Cypher joined to it, r: then three Times the 
Square of r, will be your Diviſor, ſeek how often it 
is contained in the Dividend, and put the Anſwer 
in the Quotient as in Diviſion, only with this Dif- 
ference; call the ſaid Quotient Figure laſt put up, e, 
and multiply your Diviſor by it, and place the pro- 
duce underneath the Dividend, then multiply the 


q Square of e, by three times r, and place it alſo 
_ under the Dividend; * Cube the Figure you 


called 


r 


* — — — * 
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called e, and place it under the Dividend; then 
add the three Products together, gives the Subtra. 
hend, which Subtract from your laſt Dividend, and 
to the Remainder bring down the next Period, and 
proceed as before. | | 


e 
1. What is the Cube Root of 21024576? 


21 0245 76027 6, the Root required. | 


31r=1200)13024 
8,00=3rre 5 
FS, lere r, is 20, 
2940 zree 
343 eee Lhe e, 7. 
11683 
211 2187000 1341576 
imme here r. is 270 
229160 = zrre a 
216=eee Fre e, 6. 
1344576 


2. Extract the Cube Root of 92398647506217. 

3. What is the Cube Root of 27162. 3264857688054 

4. What is the Cube Root of 91? <P | 

. What is the Cube Root of 675 278342397 

6. Extract the Cube Root out of 4764.75 ? | 

7. The Solidity of a Cube is 36155,0275767 Inches, 
what is the Side of that Cube? : 

$. What is the Side of that Cube, which contains 
67667.921875 Solid Inches? 

9. What is the Cube Root of 219365 329964 5 ? 

20. What is the Cube Root of 3105926,917996216? 


11. What is the Cube Root of „00042 1875 1 
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* What is the Side of a Cube, whoſe GY is 
280228 10, 390025 ? 


| To extract the Ginn Rect ff; 2 Vorcen FRACTION, 


Note, the ſame Rules which are given in Page 200, muſt 
be obſerved here, only extracting the Cube Root, 
inſtead of the _ 


13. What is the Cube Root of 7's: 4 | 
1 What is the Cube Root of + 
What is the Cube Root of $4322 
: What is 5 the Cube Root of 4057255 ? 
gait 


S VU -&A- 


17. What is the Cube Root of «- 
13, What is the Cube Root of 7 


55. The USE of the CUBE ROOT. 


C ASE J. 


To find the Side of a Cube that ſhall be equal in Soli- 
dity to any given Solid, as a Globe, CN Priſm, 


Cone, &c. 
R 61 


Extract the Cube Root of the ſolid Content of the given 
Body, which Root will be the Side of the Cube required, 


E X A MW PL EMC 


1. There is a Stone of a cubic Form, which contains 
212925 Solid Feet, what is the ſuperficial Content of 
one of its Sides, 


CA 6: B.-. 

Haring the Dimenſions of any Solid Body, to find the 
Dimenſions of another that {hail be auy Number of Times, 
greater or leſs than the Solid siven. 


T 3 a 


| 110 5 Uſe of the Cube Root. 
N eee 5 
| | Multiply the Cube of each Side, by the Difference 
$ between the Solid given and that requiied, if greater 
(or divide by the Difference if leſs) than the Solid 
given: then extract the Cube Root of each Product or 
Quotient, which will give the Dimenſions of the Solid 

required, 5 

Sx Aa WWF TL H-© 


3. Svypcſe the length of a Ship's Keel to be 125 Feet, the 
Breadth of the Midſhip Beam 25 Feet, and the Depth 
of the Hold 15 Feet; I demand the Dimenſions of 
another Ship of the ſame Form, that ſhalt carry 

three Times the Burthen ? „ | 

4. Again I demand the Dimenſion of another Ship of 

the ſame form, that ſhall only be half the Burthen of 
that whoſe Dimenſions are given as above? | 


0-463 © - 28. 


Having the Dimenfions and Capacity of a Solid, to 
find the Dimenſions of a ſimilar Solid of a different Capa- 


Like Solids are in triple Portion to their homologous 
Sides, Diameters, Lines, &c. therefore it will be as the 
Cube of a Diameter: is to its given Weight : : ſo is the 
Cube of the other Diameter: to the Weight ſought. 


EXAM FF 6. 


1. If a Ship of 3000 Tons Burthen, be 75 Feet long in 
the Keel, I demand the length of the Keel of ano- 
ther Ship, whoſe Burthen is 518 Tons? 
2. Suppoſe a Ball of 4 Inches diameter weighs 18lb. 
demand the Diameter of another that weighs 114lb? 
3. If a Braſs Saker, whoſe Diameter is 11.5 Inches, weighs 
100olb. what will another Piece of Ordnance (of 
the ſame Metal and Shape) weigh, whoſe Diameter 13 


z 1b? 
1 Cas8 


8 my — 14 OW 


Proportional. 
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G 8 Pa 


To find two mean Proportionals between two given 
Numbers. i 
BM»; „ . 


Divide the greater extream by the leſs, and the Cube 
Roct of the Quotient multiplied by the leſs Extream 
g ves the leſſer mean; multiply the ſaid Cube Roct by the 
leſſer Mean, and the Product will be the greater Mean 


k 1 2 4 


1. What are the two mean Proportionals between 7 and 
2186 ? 1 | | 
2. Find two mean Proportiona's between 5 and 256 ? 


The Biquadrate of any Number is found by extracting 
the Square Root of the given Number firſt, and then the 
dquare Root of that Root. | | 

Thus, let it be required to extract the Biquadrate Root 
of 4857532416. „ | 7 A 

Firſt v4857532416=59696. 

Then v690g6=264 the Biquadrate Root required» 

The Root of the Square Cubed; or fixth Power of any 
Number is found, by extracting the Square Root of the 
given Number, then extract the Cube Root of that Square 
Root, which will give the ſixth Power required. 

Thus, Let it be required to extra& the Square Cubed 
Root of 49656. | FO. "MY 
E 2. — N 3y—ñ | 

Firſt /46656 2216, Then / 216=6 the Square Cubed 
Root required. : 
The Root of the Biquadrate Squared; or eighth Power, 
is found, by firſt extracting the Square Root of the given 
Number, which will reduce it to a Biquadrate, then pro- 
ceed as before directeee. 5 | 
Thus, Let it be required to extract or find the Root of 
the eighth Power of 4304072 Is 1 a 
ir 
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Firſt (43040721: =6561, Apain foeor=s:, 
Alſo 581 81 , the Root of the eight Power. 


The Root of the Cube Cubed, or ninth Power of any 
Number is found, by extracting the Cube Root of the Ser 
Number, and the reſult will be a Cubic reſolvend, of 
extract the Cube Root alſo, which will be the Root of the | 
ninth Power. 

Thus, Let it be required to extract or find the Root of 
the ninth Power of 387420489. 


— 


- 
x —A— 
— r p p 
_— *; 3 * 

* 


— — 
E 1 
Pas „* 


r 1— 
Firſt / 387420489 2729, Then vV729=9 the Root of 
the ninth Power. 

The Extraction of the firſt and ſecond Surſolids, i.e 
the fifth and ſeventh Powers will prove too difficult a 
talk in common Numbers; 1 would therefore adviſe the 
Tutor to learn his Pupils only the Square and Cube 
Roots, here as they may be the moſt uſeful, and in 
ſhort, as high as is required in ail common Things. Be- 
fides the Reaſon of the Thing cannot be ſhewn till the 
Pupil comes to the Algebraic Part, whete it will be eafily 
performed and appear more evident. 


— "ea ea . 
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57. The SINGLE RULE of THREE in DECIMALS, 


1 


Reduce the Fractional Parts into Decimals of the highet 
Name mentioned ; then State the Queſtion and proceed 
as in Sect, 12, and 13. 


„ 


. Suppoſe I give 6s. 3d. for 42 Yards of Cloth ; What 
will 482 yds. cf the ſame come to at that Rate? 


Firſt 444.75 yds. 6s, 3d. 6. 2 588. and 483 =48.5 yds. 
. ydl. BY 
Then If 4,75 : 6 "A : 4&5. 
_ 


—— 


4.550303, 125 = 63,3+=3L 35. 974, the Anſwer, 


— CD C(Þ © 


2, 


3. 


e Rule of Three in Decimals, 213 


If 2£!b. of Tea coft 11. 5s. what will 1431b. come to 
at the ſame Rate ? 1 

If 11b. of Sugar coſt 114d. what will 4 hhds. each 
weighing net 4Gwt. 2 qrs. 14 lb. ceſt at the ſame 
Rate ? 9 5 


4. A Grocer buys 4 Cheſts of Tea, each weighing net 


5. 


7. 


2 cwt. 3 qrs. 14 Ib, for 9061. 10s. at what Rate did 
he give per lv. 1 

An Oilman bought 4 Tuns, 2015 Gallons, of Florence 
Oil for 240l. 165. 6d. but by Misfortune. it chanced 
to leak out 24 Gallons: Jdefire to know at what 
muſt ſell the Remainder at per Gallon to be no 
loſer ? 


Goliath is ſaid to have been 6 Cubits and an half, or 


a Span high; this Anſwers to 10 Peet 4 Inches and 
75 A Pray what was the length of the Cubit in Britiſh 
eafure ? 1 = a 
In a Series of Proportional Numbers the firſt is 5, the 
third 8; the Product of the ſecond and third is 78,4: 


What is the Difference of the ſecond and fourth ? 


8. 


If the Cubic Inch of Oil Olive be „52385 Decimal 
Parts of an Ounce ypc; : What Quantity of 
Oil, weighing 731b. per Gallon, will be contained 

in a Cafk, allowed to hold 134 Gallons of Water, 


each 282 folid Inches? | 


5 


10. 


The Cubic Inch of Marble is 1,8688 oz. Avoirdu- 

pom what Difference is there in point of Weight, 
etween a Figure, containing a ſclid Foot and half 

of Stone, another of equal Dimenſions in Braſs 4,63 

oz. whereof make a Cubic Inch. 

There are two Numbers, the leſſer 75, to which the 


greater is in Proportion as 8 to 5: What is their Sum, 


$5; 


Difference, added to the Product of their Sum and 


and the Product of their Sum and Difference, the 
Difference and Product of their Squares, and the Sum 
of the Square of their two Quotas, the greater 
divided by the leſs, and again the leſs by the greater? 


There are two Numbers more, the greater 224, bear- 


Ing Proportion to the other as 8 to 7: What is the 


Square of their Sum, Difference, and either Quota; 


what is the Reſult of the Square of the Sum of the 


Difference ? | | 10. 
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10. If during the Tide of Ebb, a Wherry ſhould ſet ow 
from Londen Weſtward, and at the ſame Inſtant 
another ſþoi 1d put off at Chertſey for London, tak- 
ing the Diſtance by Water at 34 Miles: The Stream 


an Hour: The Boats are equally Laden, the Rowers 
equally good, and in the ordinary way of working, 
in ſtill Water, would proceed at the Rate of 5 Miles 
an Hour: The Queſtion is where in the River the 
two Boats would meet? | 

11. A Bullet of Caſt Iron, 4 Inches Diameter, weighs ex- 
perimentally lb. what is the difference of the Weight 


that is no more than 7 Inches? | 

12. A pay young Fellow, had 18200. left him by an old 
Uncle, to whoſe Memory he expended 3 per Cent. 
of his whole Fortune, in a Sumptuous Funeral and 


2 preſent of to his Coutins. forgotten for his Sake by 
the old Man: with J of what was left, he bought a 
fine Seat; with 3 of the Refidue, a Stud of Horſes; 
he ſquandered away 5 50l. upon one Mittreſs; and 
after he had lived at the Rate of 2cool. a Year, for 
19 Months together, he hath both ruined his Health 
and impaired his Fortune : Pray, at his Death, what 
was there left for his Sifter, who was his heir at Law? 


The Effects of Light and Heat. 


The Effects or Degrees of Light, Heat and Attraction, 
are reciprocally Proportional to the Squares of their 
_ Diſtances from the Center whence they are propagated. 


13. Suppoſe that in a Room where two Men, A. and B. 
| are fitting, there is a Fire; from which A. is three 
Feet, and B. is fix Feet diſtant, it is required to find 
how much hotter it is at A's Seat than at B's. 
x4. Suppoſing the Earth to be 81000000 Miles diſtant 
from the Sun; I would know at what Diſtance from 
him another Body muſt be placed fo as to receive 
Light and Heat, double to that of the Earth ? 


6 


forwards his, and retards the other, ſay 2+ Miles | 


_ cf one that is 134 Inches in Diameter, and another 


Monument: 9 per Cent. of the Remainder, he made 


9 


The Be Three in Decimats. 8 5. 


1j. The Diſtance between the Earth and Sun is accounted 
31000000 of Miles, the Diſtance betucen Jupiter and 
the Sun 424000000 of Miles, the Degree of Light 
and Heat re.eived by Jupiter, compared with that 
of the Earth is required? : | 

16. Mercury the neareft of the Planets to the Source of 
Heat, Light and Life in our Syſtem, the Sun is about 
32 Millions of Miles from him; Saturn, the remote 
of the Planets, is uſually diſtant about 777 Millions 
'of Miles; what Compariſon or Proportion, is there 

between the Solar Influences on theſe two Bodies? 

17. Suppoſe with Dr. Keil, the Diftance of the Sun to be. 
from us 115 of his Diameters: how much hotter is it 
then at the Surface of the Sun, than under our 
Equator ?. | | 


The Weight of Bodies decreaſe as the Square of the 
Diſtance from the Earth's Center. 


18, A Ball weighing 4lIÞ, upon the Surface of the Earth, 
to what height in the Air muſt it be carried to weigh 
but 31b. and how long would it be in falling to the 
Ground, allow the Semi Diameter of the Earth to be 
4000 Miles? 2 28 

10. A Ball deſcending by the Force of gravity from the 
Top of a Tower. was obſerved to fall half the way 
in the laſt Second of Time; required the Towers 
height, and the whole Time of d=ſcent ? 

20. A certain Body on the Surface of the Earth weighs 
112]b. The Queſtion is, whither this Body muſt be 
carried that it may weigh but 1olb? 

21. If a Body weighs 16 Ounces upon the Surface of the 
Earth, what will its Weight be 50 Miles above it, 
taking the Earth's :. jameter at 7970 Miles? 

The leſs porous a Body is, the greater is its Denfity, * 

22. The compatneſs or Denſity of the Moon is to that 

| of the Earth, as 1323 is to 100; What Proportion 

then is there between the Quantity of Matter in the 

Earth, and that in the Moon, fince the Earth's Dias 

| meter is 7970 Miles, and that of the Moon 21707 

23, There is a vaſt Country in Ethiopia ſuperior to whoſe 
Inhabitants the Moon d th always appear to bt moſt 
enlightened when ſhe is leaſt enlightened, and - be 

_ leaſt 
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leaſt when moſt, according to Gordon's Geographical 
Grammar; admitting the mean Diſtance of the Earth 
and Moon's Centers 24000 Miles; in what Proportion 
is this Illumination? | 


Velocities acquired by heavy Bodies falling. 


The Velocity acquired by heavy Bodies falling near 
the Surface of the Earth, is 164 in the firſt Second, 
and as 16 Feet are to the Square of one. Second, or 
1; f9 is the given Diſtance, to tlie Square of the Seconds 
required ; or on the Contrary to determine what Space à 
heavy Body has paſſed in any Time given, 1s, 

By multiplying 165, the Deſcent of a heavy Body in 
one Second of Time, by as many of the odd Numbers, 
beginning from Unity, as there are Seconds in the given 
Time; vize by 1 for the firſt, 3 for the ſecond, 5 for the 


third, 7 for the fourth, &c. the Sum Total will give the 


Space it hath paſſed, 


22. Suppoſe a Stone let go into abyſs, ſhould be ſtopped 
at the end of the eleventh ſecond after its delivery, 
what Space woutcr it have gone through ? 

23. What is the Difference between the Depth of two 
Wells, into each of which, ſhould a Stone be droped 
at the ſame inflanr, one will meet with the Bottom 

at 6 Seconds, the otber at 10 

24. If a Stone be 194 Seconds in deſcending from the Top 
of a Precipice to the Bottom; what is the Height of 

| the ſame ? „ Fn | 

26. In what Time would a Muſquet Ball dropped from 
the Top of Saliſbury Steeple, ſaid to be 400 Fett 
high, be at the Bottom, Ca 5 

26. If a Hole could be bored rhrough to the Center of 

_. the Farth, in what Time after the Delivery of a 
heavy Pody on its Surface, would it arrive at its 

Center? 


THR 


©S © © wa 
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z. The DOUBLE RULE of THREE. in DECIMALS. 


1, If 6Ib. of Pepper be worth r3lh. of Ginger, and 10lb. 
ok this be worth 4FIb. of Cloves, and 1otb. be equi- 
valent to 63lIb. of Sugar, at 5d. per 1b. what is the 
Value of 1 cwt. of Pepper? H | 
2. What Money, at 42 per Cent. will clear 8. 2s. 6d, 
in a Year and a Quarter's Time? 
3 A. lent his good Friend B. fourſcore and eleven 
_- Guineas, from the 11th of December to the roth of 
May following; B. on another occaſion, let A. have 
100 Marks, from September 3 to Chriſtmas follow- 
ing: Query, how long ought the Perſon ebliged to 
let his Friend uſe 40). fully to retaliate the Favour ? 
4. A. B. and C. will trench a Field in 12 Days, B. C. 
and D. in 14, C. D. and A. will do it in 15, and D. 
A. and B. in 18, in what Time will it-be done by all 
of them together, and by each of them fingly ? 
5. A young Hare ftarts 5 Rods, before a Grey-hound, 
auc is n t perceived by him till ſhe has been up 34 
Seconds; the ſcuds away at the Rate of 12 Miles an 
Hour, and the Dog, on View, makes after her at the 
Rate of 20: how long will the Courſe hold, and 
what Ground will he run, beginning with the out 
ſetting of the Dog? 


8 VIBRATIONS of PENDULUMS. 


t hath been f:.und out by Experiment, that a Pendulum 
49.2 Inches long, in our Latitude, Vibrates 60 Times in 
one Minute; and that the length of the Pendulums are 
t one another, reciprocally as the Square of the Number 
oi their Vibrations made in tlie ſame Space of Time, 


1, What difference is there between the Length of 2 
Pendulum that Vibrates half a ſecond, or 120 times in 

a Minute; and another that ſwings. double Seconds, 

or 30 Time in a Minute? „ ow 
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2. What Difference will there be in the Number of 
Vibrations made by a Pendulum of 6 Inches long, 
and another of 12 Inches long in an Hour's Time? 

3- What Difference is there in the Length of two Pen- 
dulums, the one ſwings 30 Times, the other 1c0 

Times in an Hour? | I 

4. Give the Length of a Pendulum that will ſwing once 
in a Third, ditto in a Second, ditto in a Mimte, 
ditto in an Hour, ditto in a Day? "| 

5. Obferved, that while a Stone was deſcending to 
Meaſure the Depth of a Well, a String and Plumet 
that from the Point of ſuſpenſion, or the Place where 

it was held, to the Center of Aſcillation, or that Part 

of the Bob, which being divided by a circular Line, 
ſtruck from the Center abovetaid, would divide it 
into two Parts of equal Weight, meaſured juſt 18 
 16vches, had made 8 Vibrations; Pray what was the 
depth allow ing the ſame as in page 73 for the ictum 

of Sound to the Ear? ; 


rien t r. 
RA" + EF | 


Hetv to perform FELLOWSHIP, cither fingle or double, 
„ ithout that tedious and laborious Taſk of making 10 
many different Statings as there are Perſons con 


cerned, | | 


1. Divide the whole gain or loſs, by the whole Stock. 

3, The Quotient multiplied by each Perſon's particular 
Stock and the ſcveral Products will be the reſpective 
Gain or Loſs of each. 


Note, This Rule is beſt adapted for Decimals. 
E E 8. 


1. Three Perſons make a joint Stock; A, puts in 750 
B. 450l. and C. zool. with which they trade a cer: 
tain Time, and when they Balance Accounts, fud, 
that they have gained zool. what is the mare of 
each ? "x ; 


. 
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Firſt 750+ 450+ 300=1 coo the whole Stock, 
And zoof.—15c0=,2 the Quotient. 
750 FY OOTY 150 A's 
Then 450 B's Stock Xx, 2 3 90 B's > Gain, 
: 300 C's 60 C's 


Proof £.300 


„ Three Merchants A. B. and C. traded togethe-, A 
puts in 120] for 8 Months, B. 2501. for 4 Months and 


C. 100 for 5 Months, they gained 1841. 10s. what is 


each Man's Share of the Gain. 


4 Mo. bo} 
1200 8] f 960As} : 5 
Firſt 4 280 > X 1 \—4 1000 B's > Stock and Time. 
1 500 C's | 


100 


500 137.5 C's) 


” 950} - : 72 
Then 1555 > X ,075=4 75 B's Gain. 
Proof C. 184. 5ß 2184 C. 10s. 
3. Once as I walked upon the Banks of Rye, 
To ſee the purling Streams glide gently by; 
And hear the pretty Birds to chirp and ſing, 
Making the Groves with Melody to ring ; 8 
in the Meads the beauteous Nymphs did ſpy, 
That for their Pleaſure came as well as 1; 
And unto me their Steps they did direct, 
Saluting me with moſt benign Reſpect; 
Saying, well met, we've Buſineſs to impart, 
Which we cannot decide without your Art: 
Our Grannum's dead, and left a Legacy, 
Which is to be divided amongſt three, 
In Pounds it is two hundred twenty-nine, 
Alſo a good Mark, being Sterling Coin; 
Then ſpake the eldeſt of the lovely three, 
III tell you how it muſt divided be; 
| | U 2 f L.ike- 


Sum 2460) 184.5 (075, the Quotient 
L. 
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220 Simple Intereſt. 
J. ikewiſe our Names I unto you will tell, 
Mine is Moll, the other Ann and Nell; 
As oft as I five ninths do take, 
Ann takes four and three- ſevenths her part to make; 


As cft as Ann four and one-ninth does tell, 
Three and two thirds muſt be took up by N ell. 


For more in ſee Sect. 23 and 24. 


Of Simple Intereſt, Annuities or Penſions, &c. 


60. 1. SIMPLE INTEREST. 


Here are five Letters to be obſerved, viz. 
P=any Principal or Sum put to Intereſt. 
I the lutereſt. 
T the Time of the Principals Continuance at Intereſt, 
a =the Amount, or the Principal and its Intereſt. 

R=the Ratio, or the Rate, per Cent per Annum. 

Note, The Ratio is the Simple Intereſt of . for one Year, 
. al any 1 2 Rate; and is thus found, 
L. 8 

11 05 the Ratio at 5 per Cent. per An. 
Or 100 : 6.:: 1: C6 the Ratio at 6 per Cent. pet 


| Annum, Gt 
Aud in this Manner the Ratio's in the following Tobi 
' | are found. 
T E. 

| "3 =o; | | 7 E550 | 
|] 32=-935 52 =-055 

4 204 1 SR © 
[alas tf: 


When the Principal, Time and Rate per Cent. at 
given, to find the Intereft. 


K 
ee tag the principal, Rate and Time continually 
nto one another, the Product is the Intereſt ſought. 


The above Rule is thus repreſented, 
TreoremM I. tr. 


E X AM. 


N 
„ OT. I. 


t. 


to November the . 1769, at 34 Per Cent. per 


Rate, by the Principal and Number of Days, it will give 


the Anſwer. 
The ntereſt of ＋. for one Day, is thus found, 
foo: 75 
Viz, AS 307 s 3 ,0001 369863, &C. 
Or 255 8 : 00009589041, xc. 
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EN 


1. What is the Intereſt of 4641. 108. for 3 Years, at 5 
per Cent. per Annum ? nds 5 
a5 | 

Performed thus 404.5 . 
Zt. 


1393.5 —Pt. 


OS. 


Anſwer Egl. 138. 6d. Seng 


2. What is the Intereſt of 2601. 17s. 6d. for 52 Years at 
43 per Cent. per Annum ? | 

3. What is the Intereſt of oye for 44 Years, at 5 per 
Cent. per Annum? 

4. What is the Intereſt of 10001. for 4 Years, and 8 
Months at 52 per Cent. per Annum? 

5. What is the Intereſt of gol. from May the 12th 1764, 


Annum?? 


61. When the INTEREST required is for DAYS only. 


* VU ib #. 
Multiply the Intereſt of 11. for one Day, at the given 


TABLE 


ſper Cent. Decimals, 

3 =,0 008219178 
3, = 00009589041 
4 S, 0001095 8904 
42 , 0001232767 
6 , 0001369863 | 
5+=,00015008493 f__ 
6 =,000164 33350 


8 "= 


$22 Simblo bebe 
„n rn 


6. What! is the Intereſt of A 140 Days, at c; 
Cent. per Annum ? = 15 l 6 
5⁰0⁰0¹ 369863 r. : 
ep 3Z70=þ. ia 
050684931 . | 
IAO = F . 


. 


Anſwer 7:09589034=/tr. 7. 15- 114+, 


. What is the Intereſt of 370l. 108. for 220 Days at 44 
per Cent. per Annum ? 

8. What is the Intereſt of bool. from the 1ſt cf Jul, 
1769, to the 24th of February following at 0 per 
Cent? | 

When the Principal, Time and Rate per Cent. are dei en 
to find the Amount. | 
R VU TL E. 


Find the Intereſt by Theorem 1, which add to the Piln- 
cipal will give the Amount, 
Thus, TrtorEM 2. rr == A. 


E XAMSP LE 6. 


„What will 2841. 10s. amount to, in 7 Vears at 32 per 


Cent. per Annum ? 
10. What E721. 5s. amount to in 52 Years at 44 per Cent, 


per annum? 
11. What will Fool. amount to in 6 Years 120 Days, at 


44 per Cent. per Annum ? 
When the Rate, Time and Intereſt are given to find 


the Principal. 
8 . 


Divide the Intereſt by the Product of Rate and Time, 
the Quote is the Principal. 


Thus, Tauzortu 3. sb. 


ER AMP IL: 


12. J demand what Principal being put to Intereſt for 3 


Years will gain 88 138. 6d. at 5 per ant. per * 
IF 
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13. I demand what Principal, being put to Intereſt for 
5+ Years, will gain 641. 75. at 44 per Cent. per 
Annum ? | 

14. I demand what Principal being put to Intereſt for 4 
Years, will gain 671. 1 58. 94d. N | 


When the Amount, Rate and Time are given to find 
the Principal 
R U L E. 


Add 1 to the Product of the Rate and Time, and 8 
that Sum divide the Amount, the Quote i is the Principal 


= 
k EE TA MPELESS. 


is. What Principal being put to Intereſt, will amount to 
3541. 48. 2d. in 7 Years at 33 per Cent. per Annum ? 

16, What Principal being to Intereſt, will amount to 5ool. 
9s. 3zd. in 6 Years, 5 Months, at 5 per Cent. per 
Annum ? 

17. What Principal being put to Intereſt for 7 Years, 220 
Days, at 44 per Cent, per Annum will amount to 
1col. 


When the Principal, Intereſt and Rate are given to find 
r WM the Time. 


Thus, THEOREM 4. 


a 0 LK 


Divide the Intereſt by the Product of the nn and 
kate, the Quote is the Time. | 


| T 
Thus, TrEOREM 5. 7 
KT a WPF L E S. 


18. In u hat Time will 4641. 10s, gain 691. 138. 6d. at 5 
per Cent. per Annum? 

19: In what Time will 260l. gain 64l. 78. at 42 per Cent. 
per Annum? 
20. In what Time will cool. gain 1391. 9s. 7d. at 6z per 

TCent. per Annum ? 
When the Principal, Intereſt and Rate are given to 


find the Time. 
| R U L E. 


- . r—_ - — 
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RR i 
Divide the Amount leſs the Principal, by the produc 


of the Principal and Rate the Quote is the Time. 


Thus, TB ROREM 6, =, 


* A n r 


21. In w hat Time will 284l. 10s. amount to 3541. 48. 2d. 
at 35 per Cent. per Annum? 

22, In what Time will ©6721. 58. amount to 8471. 178. 6d, 

gat 4 per Cent. per Annum? 

23. In what Time will 378]. 188. amount to 5ool 95. 31d. 
at 5 per Cent. per Annum? 


When the Principal, Intereſt and Time are given to find 
the Rate per Cent- 
kD... 


Divide the Intereſt by the Product of the Princi pal and 
Time, the Quote is the Rate; 


 TreoOREM 7. Thus „r. 
t 


E A M T &»- 
„ At'what Rate per Cent. will 4641. 108. gain 69]. 13 | 
13s. 6d. in 3 Years? 


25, At what Rate per Cent. will 260l. gain 641. 7s. in 5; 
Years ? 


286. At what Rate per Cent. will mr 12s, 85d _ 2351, 


9s. 4d. in 7 Years? 


When the Principal Amount and Time are given to find 
the Rate. 


Take the Difference between the Amount and Prin- 


cipal, and divide it by the Product of the Principal and 
Time, the Quote is the Rate; | 
— 


Thus, THEOREM 8. 7 


E x A M PF E E 8: 

27. At what Rate per Cent. will 2841. 10s, Amount to 
35 4l. 45.4 2d. in 7 Yeats? | 

| 29 
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29. At what Rate per Cent. will 3781. 18s. amount to 
zool. 9s. 34d. in 6 Years? 4 | 

zo. At what Rate per Cent, will 6721. 55. amount to $471. 
178. 6d. in 32 Years? | 


: 62, Of AxnuiTies, PersSIONS, &c. in ARREARS, 
at SIMPLE INTEREST. 


An Annuity is a yearly Income arifing from Money, &c. 
and is either paid for a Term of Years, or upon a Life. 
| Annnities or Penſions are ſaid to be in Arrears, when 
they are payable or due either Yearly, half Yearly or 
Quarterly, and are unpaid for any Number of Payments. 

Here U, repreſents the Annuity, Penfion, or Yearly 
Rent, A, T. N as 1 

When U, R, T, are given to find A. 
11 | 

— Nr: uA. 

When the Annuity, &c. is to be paid half Vearly, or 
Quarterly, then for half Yearly Payments, take half the 
Ratio, half tbe Annuity, &c. and twice the Number of 
Years : and for Quarterly Payments, take a fourth Fart of 
the Ratio, a fourth Part of the Annuity, and four-times the 
Number of Years, which work with as per Tneotem. 


E X AMF LE S. 


1. If a Houſe be let upon Leaſe for 7 Years, at 80l. per 
Annum, what will be the Amount of the whole Time, 
at 4 per Cent. per Annum. | Iu 
Here is given O. 1=7, and r=,04 to find A. 
= xr; += 27 XF0=7X00 
7X 80=627.2=627]. 48. the Amount required. 


"THEOREM 9. 


By Theorem 


2. If 250). yearly Rent, Penſion, &c. be forborne or 
un paid © Years, what will it amount to in that Time, 
at 3 per Cent. for each Payment as it becomes due? 

3. If a Salary of 250l. payable every half Year, re main 

unpaid for 6 Years, what would it amount to in that 
Time, at 3 per Cent. per Annum? | 


4. 
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4. If a Salary of 2501. payable every Quarter, was left 
unpaid for 6 Years, what would it amount to in that 


Time, at 3 per Cent. per Annum ? 


It may be obſerved by comparing the Anſwers of the 

three laſt Examples, that the half yearly Pavment is more 
advantageous than the Yearly one, and alſo, the Quarterly 
mote than the half Yearly. 


When A. R. and T. are given to find U. 


2a 3 
| . tr—tr + 2 0. 

When the Payments are half Yearly take 4 a. if Quarterly 
8r, and proceed with the Rat io and Time. 
* 4 M LES 

5. Suppoſe a Houſe to be lett upon Leaſe for 7 Years, and 

the Amount for that Time is 6271. 4s. at 4 per Cent. 
What is the Yearly Rent? | 
6, If a Salary payable yearly amounts to 16121, 108. in 
6 Years at 3 per Cent, what is the Salary, | 
7. The amount of a Salary payable half yearly for 6 
Years, at 3 per Cent is 1623l. 15s. what is the 
dalary ? Bf: 

8. If the Amount of an Annuity payable Quarterly be 

16291. 7s. Cd. for 6 Years, at 3 per Cent, what is the 
Annuity? < | 


When U, A, and T, are given to find R. 


24 — 241 


THEOREM 10. 


TRHEOREM 11. — 
a 11H — 1 


When the Payments are half yearly, take 4a—4u for a 
Dividend, if Quarterly take 8a—8#7, and proczed with 
the Annuity and Time as is mentioned in Theorem 9. 


EK K 4 MP.L R & 


9. If a Houſe be le't upon Leaſe for 7 Years, at 800. per 
Annum, and the Amount for that Time be 6271. 45. 


what is the Rate per Cent? 
| | 10. 


ERR” 
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my — — an — - — 


10, If a Salary of 2 pol, per Annum, amounts to 16121. 
10s. in 6 Years, what is the Rate per Cent? 

11, If a dalary of z5cl. per Annum payable half yearly 
a to 16231. in 6 Years, what is the Rate per 
Cent | : z 

12. Suppoſe a Penſion of 25ol. per Annum, payaHle 

Quarterly amounts to 16291. 75, 6d. in 6 Yeats; 
what is the Rate per Cent? | 73 


5 — 
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When U, A, and R, are given to find T. 115 

: * | | | K | 1 

Theorem 12. Firſt ——1=X. Then 2 . . — 2 2 T Jl} 
" : #4 2 Jil 


When the Payments are half Yearly or Quarterly, pro- 
ceed with the Ratio and Annuity, as mentioned before, 
and T will be equal to thoſe half Yearly or Quarterly 
Payments. | | 


LYXAMFL ECW 


11, If a Houſe be let upon a Leaſe for a certain Time for 
gol. per Annum, and the Amount be 6271. 4s. at 4 
per Cent, I deſire to know the Time it was lett for? | 

14, In what Time will a Salary of 25ol. per Annum | 
amount to 16121. 108. at 3 per Cent? | | 

15. If an Annuity of 250l. per Annum, payable half yearly 
amounts to 10231. 155. at 3 per Cent; what Time was 

the Payments forborne ? 3 | 

16. It an Annuity of 250]. per Annum, payable Quarterly | 


amounts to 16291, 753. 6d, at 3 per Cent. what was 
tie Time of forbearance ? | 


ez. PRESENT WORTH of ANNUITIES, &c. 


Here P. repreſents the preſent Worth z U, T and R, 
ws efofes. HE: 
When U, T and R, are piven to find P. 


Theorem 13 . 282 
| 1 | 
The fame is to be obſerved here for half yearly and 
quarterly Payments as before mentioned. 1 Fi 
| 3 | | S } 1 


—- I —— 
pg r SLA Rae, oo, Sf > 


, \ = 
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5 17. What is the preſent Worth of a Houfe, whoſe yearly 


Rent is Sol. per Annum, to continue 7 Years at 4 per 
. ga ENTS 
Here «=80, I=), and r=,04; then per Theorem. 


tHra—ir + 27 77.0427 X,04+7 X2 | 
ae + n — 1 
n NN 
4,90—,25+' 4 
— _ —; X$=— Xx 0=——: K 80 
50 +2 w_—_ 2.50 *ο= 
5b. 125 & 80 4. the preſeut Worth required, 


18, What is the preſent Worth of 25ol-. per Annum to 
Py ec 6 Years, worth in ready Money to continue 
Treas. -* "4 So 
19. What is a Penfion of 25ol. per Annum worth in ready 
Monev, payable half yearly at 3 per Cent. for 6 
Years ? . | 
20. What is the prefent worth of 2 fol. payable quarterly 
for 6 Years at 3 per Cent? © 


When P. T and R, are given to find U. 
| fr * r. | 7 | E_ 
Theorem 14- 5 X 2þ=U. | 
When the Payments are half yearly, multiply by 4 p. 
for quarterly by 8 p. and proceed with ? and r as befoic 
directed. | | 


” pO = 1 © 
21, There is a Houſe lett upon Leaſe for 7 Years to come, 


J defire to know the Yeatly Rent, when the preſeut 

worth is 490l. at 4 per Cent? | | 
22. What Annuity is that, which for 6 Years Continuance 

produces 13661, 10s. 6d. preſent worth, at 3 per 


Cent ? 


23. There is an Annuity payable half yearly, for 6 Years 


to come: what is the yearly income, whea the pre- 
ſent worth at 3 per Ceut, is 1376l. 5s. | 
| ; | 2 
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24. There is an annuity p?ya ble quarterly for 6 Years to 
come; what is the yearly income, when the preſent 
Worth is 1380l. 178. Cd. at 3 per Cent? 
When U,P and T, are given to find R. 


wt—þ * 
25 + ut—urt 


When the Payments are half yearly, or Quarterly, pro- 
ceed with the Annuity and Time as before directed, and 
the Quotient will be the Anſwer accordingly (i. e.) if for 
' half yearly, the Quotient will be half the Ratio, and if for 

Quarterly a fourth Part of the Ratio. 


EE aA MP bd & - 
25. At what Rate per Cent. will an Annuity of Sol. per 
Annum, to continue 7 Years, preſent Worth of 4900? 
:6, At what Rate per Cent. will an Annuity of 250l. per 
Annum, to continue 6 Years, produce the preſent 
Worth of 1 3661. 10s. 6d ? > 7 | 
27. If an Annuity of 25ol. per Annum payable half Yearly, 


having 6 Years to come, is {old for 13761. 58. what 
is the Rate per Cent. | 


8, at what Rate per Cent. will an Annuity cf 2;ol. per 


Annum, payable Fogg es 6 to continue 6 Years, pro- 
duce 13501. 175. 6d, for the preſent Worth. 


When U, P and R, are given to find 15 


Theorem 15. 


Theorem 16. Firft —2 —1=s, 


When the Payments are half Yearly or Quarterly, pro- 
ceed with the Annuity and Ratio as before directed and 
the Quotient will be the Numter of Payments, - | 

TT AMPLE 
29. If $0], yearly Rent produces the preſent worth of 4501. 
at 4 per Cent. what is the Time of its continuance ? 
| X | | 30 # 
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30. If an Annuity of 25ol. per Annum produces 1 366! 
ros. 6d. for the preſent Worth at 3 per Cent: what: 

is the Time of its continuance ? | | 
31. An Annuity of 250l. per Annum payable half year], 
is ſold for 13761. 5. at 3 per Cent. 1 defice to kng 

the Number of Payments and Time to come ? 
32. Suppoſe a Leaſe of a Houſe of 250l. per Annum, pay 
able quarterly is ſold for 1380l. 175. 6d. at 3 pet 
Cent. I demand the Number of Payments and Time 


to come? 5 
ANNUITIES, &c. taken in REVERSION, M 
| | TD | Th 


Cc. 
To find the preſent Worth of an Annuity taken i 
Reverſſon. . 


180 G.E...- - 
1. Find the preſent Worth | Theorem 17. 


of the yearly Sum at ® w_ , ls * 
the given Rate and ſor I, Thus 2 Ku 1 
the Time of its Con- | 22 


ti nuance. i 

2. Change P. into A. and 
find what Principal be- 
ing put to Intereſt will e 
Amount to A. at the] 2+ Thus —— =P. 


ſame Rate, and for the | 1 7 l K 
Time to come before 
the Annuity, &c. com- | | . 


mences. 


xz XS WyFLELC 


33. What is the preſent Worth of 2 fol, per Annum to 
continue 6 Years, but not to commence until the End 
of 4 Years, allowing 3 per Cent. to the Purchaſer? 


Here 


Simple Intereſt. „ 


Vere firſt C= 250, 1=6, 1 R=,03, then Por Theorem . 


22 s — XK 25022 
8 6x ,03X2+2 
R 
1,08—, n. Ys 2. X2 — 2-9. N26 92 
i 2.36 23.0 


460 & 2501366, 5254=P. 
Now per Rule 2. A= 1366, 5 284. 1=4, and r, og. 


| I 05,52 66. | 
Then per . 2. — ; ” wg 27 _1366.5254 _ 
| | wb 4X03+1 142 * 


120,112 or 1220l. 28. 23d. the preſent' Worth e 


1 What is the preſent Worth of a Leaſe of Sol. 
Annum to continue 75 Years, but not to 3 
until the End of 5 Years allowing 42 per Cent. to 
the Purchaſer? 

ir, There is a Legacy of 4ol. per Annum, for 10 Years, 

left to a Perſon of 14 Years of Age; the Time ot 

Payment is not to commence till the ſaid Perſon's 

Age be 21; but he wanting a Sum of Money is 

minded to ſell the ſime at 5 per Cent. I demand the 

preſent Worth ? 


To find the yearly income of an Annuity, &c. in Re- 
rrſion, 
RU Jo We 
J. Find the Amount of the 
prefent Worth at the | 
given Rate and for the Thus Theorem 18. ptr +p= 4. 
Time of its continuance, | 
2 Change A. into P. and 
find” what Annuity be- 


ing ſold will produce ir +1 
P. at the ſame Rate | Thus . b. 


and for the Time of | 2 
its Continuance. | 


” 
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36. A Perſon having an Annuity leſt him for 6 Voars, ut 


does not commence till the end of 4 Years, bas 
diſpoſed of it for the preſent Payment of 1220]. 25, 
24d. allowing 3 per Cent. to the Purchaſcr; what is 
the yearly Income ? 
. There is a Leaſe of a Hoiſe taken for 74 Years, but 
not to commence till the end of 5 Years, the Leaſe 
would fell the ſame for 4191. ics. F3d. preſent Paye 
ment, allowing 4+ per Cent. to the Purchaſer : what 
is the yearly Rent? - 


38. There is a Legacy of à certain Rate per ennum, 5 


10 Years, lett to a Perſon of 14 Years of Age; but 
the Time of Payment is not to commence till the {aid 
Perſon's Age be 21 Years; but he wanting a Sum of 
Money ſold it for 14 31. 48. 23d. allowing 5 per Ceut. 
to the Buyer; 1 demand the yearly Rate? 


REBATE or DISCOUNT. 


Mere 8. repreſents the Sum to be diſcounted, P the pre- 
ſent Worth, T. and R. as before. 


When 8, T, and R, are * to find P. 


THEOREM 19. 7 x 


E XA Mr TLK 


39 What is the preſent Worth cf 150]. due 9 Montts 


hence, at 5 per Cent? 

Here s=150, 7=,75 and R=,os ; ; then per Theorem 
d 4 vs 10 | 
— —— — 2 144,878 Tor 1441. 115: 

+l ,75+05+1 1.0375 11 57 4 


64d. the preſent Worth required. 


40. What; is the preſent Worth of wt dueats5 Months 
at 42 Per Cent. 5 


What 


— > vr - — — — — — — — 
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What is the Diſcount of 93421. at 4 per Cent. for 10 

Months? 5 i 

When P. T. and R. are given to find S. 
THEOREM 20. fir +þ=8. | 


© X A MF 1K. 
11. Suppoſe I receive 144l. 118, 63d. now for a Sum of 
Money due 9 Months hence, allowing 5 per Cent. 
fer Footer Payment : 1 demand the Sum that was due 
2t WHED (157 = | | 8 
42. If the preſent Worth of a Sum of Money due 8 
Months hence, allowing 41 per Cent to be 9811. 10s. 
cd. what was the Sum firſt due? 488 9 85 
4% A Perton paid 91111. 35. 82d. for a Debt due 10 
Months hence, he being allowed 4 per Cent. for the 
Diſcount, how much was the Debt? EE 


When 8, P, and R, are given to find T. 
THEOREM 21. Dr. 


| E XA MP LD a 
14. The preſent worth of 1 5cl. due for a certain Time to 
come is 1441. 12s. 63d, at per Cent. I demand in 
what Time the firſt Sum ſhould have been paid if no 
| Rebate had been made ? 9 
45. A Perſon receives 9811. 108. 5d. for 1o00l. due at a 
certain Time to come, allowing 4 per Cent. diſcount, 
I defire to know in what Time the Debt ſhould have 
been diſcharged without any rebate ? rh 
46. I have received 91 1l. 33. 81d. for a Legacy of 93421. 
allowing the Executor 4 per Cent: I demand when- 
the Legacy was payable without Rebate ? } 


When S. P. and T. are given to find R. 
THEOREM 22. k. 
„„ KEE | 
47. At what Rate per Cent. will 150l. payable-g Months 
hence, produce 1441. 11s. 63d. for the preſent Pay- 


ment? | 
3 | 43, 
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48. At what Rate per Cent. will 1000l. payable at 5 
Months hence, —— 9811. 10s. 5d. for the preſent 
Payment ? 

9. At what Rate per Cent. will 93421 payable 10 
Months hence produce 91 111. 3. 91d. for the preſent 
Payment? 


EQUATION of PAYMENTS. 


To find the equated Time for the Pay ment of any Sum | 
of Money due at ſeveral Times, 


. 


1. Find the preſent Worth 7" 
of each Payment for its Thus Tn EOREM = =” 
reſpective Time. er +1 

2, Add all the preſent worths together, and call that 
Sum P. then will -r D, the Rebate. 


d 
3. And. 7 E the true equated Time. 


E X A 1 . 
so. A. owes B. pool. to be paid as follows, viz. I ol. at 
3 Months, pol. at 6 Months, and the reſt at 
Months; but they agree to have but one Payment cf 
the whole, I demand the true eo zuated Time, rebate 
being made at 5 per Cent! 


Here the firſt Payment 5=100, i=, 25 and'r= 053 then 
s | 100 100 


— — 


tr + I 25 NK, 05 41 + 3 een 
the preſent Worth of 100). for 3 Months. 

The ſecond Payment r go, i= 3 and r, as before. 
150 1 5O 


per Theorem 


=146.34146 the preſent 


F 
1 I ,gX,o +1 1-925 
Worth of 1 50l. for 6 Months. | 
And the third Payment s=250, 1=,75, and r. as before 
1 250 4 
Ten +1 5X or +1 1.0375 
preſent Worth of 2 58 for 9 Months. 


=240 96385 the 


Now 


* 
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Now per Rule 2. 98, 76344 ＋ 146.34 146 4 240.9638 5 


486.0687 =P. the preſent Worth of Fool. payable as 
above. | | 

Then 5—p=2500—4836-05875 =: 3 93125=D. the Rebate, 
oy | D 13,9312c ©; 402497 
Alſo per Rule 3. pr — 486.00875 K 24.3034375 
573 Tor 5 Months 26 Days, the equated Time re- 
quired. | 


51. B. owes C. 14ool. which was to have been paid as 


follws, 4ool. down, 5ool. at the end of 6 Months, 
250 at the end of 8 Months, and the reft at the end 
of 10 Months, but they agree to have but one Pay- 
ment of the whole Rebate at 31 per Cent. the true 
_ equated Time is demauded * | | 
52, In what Time will the Intereſt of 4g]. 3s. equal the 
proceed of 1yl. 6s. at Uie 47 Days, at any Rate of 
Intereſt. | | | 
53. Put out 3841. to Intereſt, and in 84 Years there were 
5421. 8s. found to be due; what Rate of Intereſt 
could then be implied. 


COMPOUND INTEREST. 


The Letters made uſe of here, are 


A. the Amount. 
P. the Principal. 
T. the Time. | 


R. the Amount of 11. for 1 Year, at any given 


Rate, which is found by the following Proportion. 


1 C 100 : tog : 21: 1,05=R, at g per Cent. 
100 : 106 :: 
The Conſtruction of the firſt Table following, ſhewing 


the Amount of 11. for any Number of Years under 31 at 


32, 4, 42, and 5 per Cent. | 
Thus the Amount of 11. for 2 Years, at 5 per Cent. 
compound Integers, will be 1,05 X1,05=1,1025, 


Alfo 


1: 1,06=R, at 6 per Cent, e. 
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Alſo, 1,05 X1,05X1,05=1,157625 the Ampont of il. 
for 3 Years, at 5 per Cent. 

And the Conſtruction of the ſecond Table is by the 
continual Multiplication of the Amount of 11. for a 
Pay; the Amount of 11. for a Pay being the Root 
of its Amount for a Year, extracted to the 355th 
Power, 

The Amount of 11. for a Day at 5 per Cent. is 1,001 336, 
its Amount for 2 Days will be 1, 0336 * 1, 0 1336 
1, 002672, &c, and 1, 001336 X 1, 01336 N 1,0013;6 
=1,0c040t1, the Amount of il. at 5 per Cent, for 
4 Days s compound Intereſt. 
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TABLE 
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The Amount of one Pound for Years, 
< | 3 8 | | | 
2 32 P. cent. 4 percent, 42 p. Cent. 5 per cent. 
11. C3500 | 1 04004 00 | 1.0450000 | i. o 
2 | 1 0712250 | 1.08 16 | I 0920250 | 1.102 5000 
3| 1.108;178 | 1.1248640 | 1.1411061 | 1.1570250 
4 | 1.1475230 | 1.1693586 | 1.1925185 | 1,2155c03 | 
c | 1 1876862 | 1.2i66529 | 1.2461816 | 1.2702816 , 
61. 2292853 1.2653190 | 1.3022601 | 1.3400956 | 
| 7 | 1.2722792 | 1.2159318 | 1.3608618 14071004 
8 | 1.3165090 | 13 68 5691 J 1.4221006 | 1.4744554 
9 | 1. 3628974 | 1 4223118 | 1.4560251 | 15513282 
101.4105987 1.4*62443 | 1 5529694 | 16208946 
11 | 1.4599097 | 1-53945+1 | 16225530 | 1.710 393 
12 | 1.5110686 | 1.601032 | 1.6958814 | 1.7958503- | 
13 LY! [+5039 9560 | 1.6650735 ' 1,7721g961 | 1.88564y1 
14 6945 | 1.7316764 [1.85 19449 | 1 9799316. 
1 | 1 67534%d | 1.8009435 | 1.9352824 | 2 0789282 
161.7339860 f 1.8720812 | 2.0223701 | 2.1828740 | 
17 | 1.7946755 | 1.9479005 | 2.1133768 | 2.2920183 
{18 | 1.8574892 | 2.0258165 | 2.230 478 | 2 4066192 
[9 | 1.9225013 | 2.5068492 | 2.3078603 2.5 269502 
201.9897888 [ 2.1911231 | 2.4117140 | 2.6532977 | 
21 | 2 0594314 | 2.2787681 | 2.5202411 | 2.7859020 | 
22 2.131515 2.3099188 | 2 6336520 | 2 9252607 | 
232.2061144 | 2-404" 155 | 2. 521663 | 3.0715239 | 
24 | 2 2833284 | 2.5633042 | 2.8760138 3.225 1000 
25 | 2.303244 | 2.6058363 | 3 0054344 | 3-3803549 
262.4459585 | 2.772497 | 3.1406709 | 3.5540727 | 
27 2.531507 2.883 5085 J 3. 2820095 .3.7 334503 
28 | 2.6201719 | 2.998033] 3. 4299999 3.9201291 
20 2 7787 3.11865 14 | 3.5840364 | 41161356 
3 | 2.8067937 | 3.243322 7 | 3- AE Lon — 4-3219424 | 
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TABLE 


PP ITC Neue nu Ian COR r 
. —— — 7 3 


„2 ͤ KT 
— CNS 30S "2 — 


r e EVI, ab 9 EE 


wy : 
rer 
* "0" niet "—_—— 


. 
7 


— 
— - 


n 


ſ 


VCC 


Compeund Intereſt, 
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The Amo..nt of one Pound tor Days. 
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© OO ONO - | 5626 | 


— 


8 
— 


. 
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— 


0 


| 


' 32 P · cent. 


a 


| 1-0000942 


1.000188 5 
1.002827 
10003770 


1. 0004713 
1. 000 56565 


1.006600 


1.00075 42 


1. 0009429 


1.00 18867 
1.002831 
1.003777! 
1. 047 236 
1.00567 10 
1.0066 193 


1.075685 | 1 


1.008 5186 
10094696 


1.0104214 
1.0123279 


I.0132825 


1.0142379 


10151943 
1. 0161516 


1. 0171098 


1. 0180689 
1.190288 
1.0199897 
1.02093 15 
1.0219142 


| 1.0228778 
— 


— — —— . — 


— — — 


—Y 


„ 
— 


—— ** * 


4 per cent. 
1.000107 4 | 
1.0002149 
I,0003224 | 
1.0004 299 | 


1.0005374 | 
1. 0006449 


1.0007 524 


1. 000850 
! 0009675 | 


10010751 


1.021512 


1.003 2288 
1. 0043074 
1.005 3871 
1. 0064680 
1.0075 501 
1.00863 33 
1.009777 
1. 0108033 
1.118900 


ö 


10129779 


1.0 140670 
10151572 
10162487 
10173412 
1. 0184350 
10195299 


1.020626 | 


I,0217233 
1.0:.28218 


+6 O23Q21% | 
1.0250223 | 


1.0261243 


42 p. cent. 
Js | 


1.0001 206 


1-0003618 
1.00048 24 
1. oo eo 


1. 008445 
1.000965 2 
1.00108 69 
1.00 12066 


| 1 0036243 
1.0048 354 
1. 0060479 
10072618 

1. 084773 
1. 096942 
1. 0109125 
1.0121324 
1.0133537 
1.0145765 
1.0 158007 
10170265 
1.0182537 
1 0194824 
1.0207 126 
10219442 
10231774 
10244120 
1.0256481 


1.028 1249 
10293655 


1 0272275 


1.0366076 


1.00024 12. 


1. Co07 238 


10024148 


10268858 


_— 
—_ 
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5 Per cent. 

1.000 1335 
1. 0002973 
1.000401 
1.000 5348 
1.000668 5 
1. 0008023 
10009361 
1 colotgy 
10012037 
10013376 
1 
1. 
1. 
1 
I 


0026770 
0040102 


0067059 
0080525 | 
1.094009 
10107511 
1.0121031 


1. 9134509. 


. 
1.01 88902 
1.202531 
1.0216178 
1.0229843 
1.0243527 
10257228 


weine, 


10284687 
1.029844 4. 
 1.031221g 
1.0326013 


1. 0339829 


0053611 | 


FS 125 


1. 27094 
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When P. T. and R. are given to find A. 
| TukoaEu 1, NA. 
1, By the foregoing Tables, thus, multiply the Prin- 


cipal by the Tabular Number for the given Time 


and Rate, and the Product will be the Amount 
required. 
If the Amount is required for any Number of Years or 
Days that are not in the Tables, then obſerve this 
Rule. Divide the given Number of Years or Days 
into ſuch Numbers as are in the Tables, then mul- 


tiply the Amounts anſwering to each, into each 


other, continually ; and the Product by the Princi pal, 
which will be the Amount required. 


E X 4 M P I. E s. 


i. What will zool. amount to in 4 Years, at 5 per Cent. 


per Annum ? 
Here P!=2c0, 1=4. and T, og, then per Theorem 


pXri=200X 1,05X1,05X105X1,05=200X1,2155003 


=243,10126 or 2431. 25. 4d. the Amqunt required. 


By the Table, thus, 
In Table 7, A 4 Vears, under 5 per 


„ente — 17525 5063 
Which multiplied by the Principal — 200 


2 


The Product is the Amount as before, viz. 243,10126L. 


2 


Or ſuppoſe the Amount of the above Sum was required 
for 40 Days, then : 
In Table 2. againſt 140 Days under 5 per 


Cent. 1s — u 1, 005361 I 
Which multiplied by the Principal — 200 


— __ .._——_ 


The Product is the Amount, vi. — 2c. 1022 


8 > 2 
: 4 \ 
* , 


| 200], 28. 17d. nearly. 


Cent. per annum? 
3. 


2. What will 2461. 10s. Amount. to in7 Years at 5 per 


9 
F\ 
4 
8 
* 


—_ 
1 
* 


P 


FS P —— rr ORR 
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5. What Principal or Sum of Money muſt be put out to 


bo | = Compound Intereſt. 


What wil cool. amount to in 30 Years or Days a 
42 per Cent? | 

4. What is the Amount of 5231. in 5 Years, and 194 
Day at 5 per Cent? 


When A. R.and T. are given to ſiad P. 
THEOREM 2. 4 P. 
R 


2. By the foreg ing. Tables, thus, Divide the 1 
by the Tabular Number for the given Time and Kate, 
and the Quotient will be the Principal required. 


raiſe a Stock of 2431. 28. 3d. in 4 Years at 5 per 
Cet. per Annum ? 

E. What Principal being put to Intereſt will amount to 
3461. 178. in 7 Veais at 5 per Cent. per Annum ? 

7. What Principal being put to Intereſt for 30 Years at 
10 Cent. per Annum will amount to 18721. 135, 
2 

8. What Principal being put to Intereſt for 5 Years and 
194 Days, will Amount to 6851, 72d. at 5 per Cent, 
per Annum ? 


When P. A. and R. are given to find F. 


{which being centinually di- 
| vided by r; till nothing Re- 
mains, the Number of thoſe 
} Diviſians, will be equal to J. 
( the Time. 
3. By the foregoing Tables; thus, divide the Amount 
by the Principal, and the Quotient will be the 
Amount of l. at the given Rate, which will be found 
under the Nate even with the Time required. 


EX A + «6. 


9. In what Time will zool. raiſe a Stock of (cr Amount 
to) 143 l. 26. $d. allowing 5 per Cent. per Annum ? 

30, In what Time will 2441. 10s, amount to 0 35. _ at 
5 Per Cent. per Anuum ? 


THEORE 4 95 "= 


I.. 


12. 


Th 


—— — — — 


Compound Intereſt, 241 


at 42 per Cent. per Annum ? 


Cent. per Annum ? 


When A. P. and T. are given to find R. 


apt LIE Rules of Extraction (the 

FA 4. . ime, given to the Queſtion 

Tatonkxx * | ſhewing the Power) will give 

23 the Rate. 

4. By the foregoing Tables, thus, proceed as with the 
läſt, and even with the given Time is under the Rate 
required. „ 

„ A M P 
at . At what Rate per Cent. per Annum, will zool. be- 
J come 2431 25s. xd. in 4 Years. 


14, At what Rate per Cent. will 246!. 10s. amount to 


d 3461. 175. in 7 Years? | = x. 
f. N. At what Rate per Cent. will 5001. amount to 18721. 
13834, in e Lens! #3 | 
16. At what Rate will 5231. amount to 68gl. 75d. in $ 
Years and 194 Days? 1 


INIT I ES, PENSIONS in ARREARS. 


A, R and T, as before. 


me 3d Table ſhews the Amount of 11. Annuity for any | 


v Number of Years under 31 at 32, 4, 42, and 5 per 

8 Cent. and is thus conſtructed, take the firſt Years 
Amount, which is x. multiply it by 1,05 F1=2,05 
=:d Years Amount which alſo multiply by 1,05 FI 
=3.152=3d, Years Amount, 


t The 4th Table ſhews the preſent Worth of 11. due at any 


Number of Years, to commence under 31, Rebate at 
t 22, 4. 4, and 5 per Cent. And is made thus 
1=1,0;=,95:381 firſt Year's preſent Worth, and 


=,863838$ the third Years preſent Worth, &c. 
SMT ___ 


u. In what Time will cool. amount to 18721. 138. 2d. 


. In what Time will 5231. amount to 685. 71d. at 5 per 


j which being extracted by 


„nere U reprefents the Annuity, Penfion or yearly Rent, 


295248 1=1.05=3070=24, Years, and ,90703—l.0$ 


T OS. — — r 


bu 
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IIT, 


(Amount of one Pound per Annum, or Sit fur 
Years, 


_—_ 


| 84 19. 


— 


| 


. 
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32 P · cent. 


1. 0000000 


2. 0350000 


3.10622 50 
42149429 
53624659 
6.5 5015 22 
77794075 
9.05 16866 
10. 3684958 
11.7 31393! 


13.1419919. 


14.60 19016 
16. 1130303 
17.676984 

192956809 
20.97 10297 
22. 7080158 
24.499091 
26.3571805 
28.2796818 


30. 2694707 


| 32. 3289022 


34.4004137 


36 6665282 


38.9498 567 
41.313101 
43˙7 590602 
48. 2906273 
48.910799 


»|g1 6226773 


——_— 


| 


4 per cent. 


| 


t. 0000000 


2.0400000 | 
3-12 16000 


4.2464040 


5.4 103220 
6.6329755 
78982943 
9.2142263 
10.582793 


12.0201071 


3.48635 14 
15.025805 5 
16.6262397 
18.2919112 
20 0235876 
21. 8245311 
23.6975124 


325.6454129 


227.6712294 
29.777807 d 
311.9692017 
342479698 


36.6178886 


6 


39 082604 
141.6459083 
14 3117440 
7.0842 144 

49 90675830 


1 


_— 


42 p· cent. 


* SIRNA 


1. 0000000 
2 0450000 
3.13702 50 
4.278191 


5.470 


6.7 168917 
7.0191518 
9.38001 39 

10. 8021142 

12. 2882094 

13.841788 

15. 4640319 

2479919 

18.9321094 

20. 7840543 

22. 7193367 

24.747069 

26.85 50837 


29.0635 62 5 
313714228 


33.783 1368 
20 5037779 
389370299 | x 
41.689 1563 
44 5652104 
147.5706446 
150.7113236 
$3 9933332 


j 2.9062803 | 57.4 230332 


0849377 51 0070697 


7 


— 


eee 


I. OOO OO 
2.05 00000 
3.152500 
4 3101250 
55256312 
6.019128 
8. 1420084 


9.549 1089 
11.0203643 


I2.5770525 
14.200787 
115.9171205 

17.729828 


119.5980320 


21. $7 $5030 
23.65 40% 
25.840304 
28. 1323847 


30. 5390039 


33.005954 
35.719251“ 
1 

1.430405! 


14 5019939 
47-7 270908 | 


EX: (15453? 
94.659 1205 
-8, 4025820 
52. 3227115 
66.4 438475 


— 


| 


TABLE 


Compound Kite a 
”T 0% 1 IV. 

The p* efent Worth of one Pound for Years. | 
Pa „ TY 'E7 
8 32 P. cent. 4 per cent. 43 p. cent. 5 Per cent. 

> | 96614830 | .g615385 | 9569378 | 9523009 
| 4331507 245562 .9157299 | 9070295 
0 | -9019427 8889964 .8762966 | 8638376 
+ 8714428548042 | .g385613 | 8227025 
$ 8419732 | .$219271 | ,$024511 | .7533262 | 
28135006 | .7903145 | .7678957 7402154 
: | <7 $5090 7599178 7348285 7106813 
4794116 7306902 7031851 6768394 
9 7337310 7025867 6729044 „66446089 
107089188 675 5642 „6439277 6139133 
5 | 0839457 6495 800 | ,06161988 | 5846793 
? | .6017833 | 6245971 5896639 „5508374 
13 |.6394041 | .6005741 | .5642716 | 5303214 
14 | .6177818 | $7747 | -5399729 | «5050679 
155968906 | .5552645 | 5167204 | 4810171 
16 | .5767059 53390082 4944693 4581115 
155572038 5133733 4731764 43062967 
15 5383611 4936281 45 28004 415 6207 
5201557 4746424 4333018 3957340 
5025659 4563870 | ,4140429 | 3708898 
5855709 4388336 (3957874 3589424 
4091500 4219554 3797009 3418499 
45328596 4057263 3633501 | 3255713 
4379571 3901215 3477035 3100679 
4231470 f. 275 1163 . 3327306 . 295 3028 
4088378 3606892 . 3184025 2812407 
3950123 3468 166 3046914 2678483 
3876543 3334775 | «2915707 | «2550936 
3057482 | .3200514 | ,2790l50 | 2429463 
3562784 3⁵3ʃ87 . 2670 213775 
Xa When 


? 
5 
1 
| ; 
' 
"0 
. 
7 
if 
*} 
74 


— ITLEAE 


J 
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0 
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244 : Compound Intereſt. | 


When U, T, and R, are given to find A. 


1822 
"THEOREM 5. .. . 


yok 


By Table 3, thus, multiply the Annuity by the 72 abular 


Number for the given Time aud Rate, and the Pio- 
duct will be the Amonnt required. 


B X A M * L R 


1. What will an Annuity of 70], per Annum, (payable 
yearly) amount to in 4 Years, allowing 4 per Cent, 
per Annum ? 

Here U=70, t. and 21.84. then rer Theorem 


17 18572 22 7.00 * 04 * 1504 X be = 2 
3 1,04—1 


1. 1698, 386—70__$1,80 102 70 


04 04 
297 71. 58. 2d. the Amount required. 
By Tal le 3, thus, 
Againſt 4 Years and unde 4 per Cent. is - 4, 246464 


2297,25 255 or 


Which multiply by the Annuity — — 70 


The Product is the prefent Worth as before, £.297,25248 
2. If a Salary of 100l, per Anuum to be pa id yearly be 
forborne © Years, or unpaid at 5 per Cent per Ann. 
what is the Amaunt ? 
3. A Minor of 14 had an Annuity left him of 7ol. a Year, 
the proceed of which by Will was to be put cut, both 
Principal and Intereſt yearly as it fell due at 5 per 
Cent. till he ſhould attain to 21 Years of Age, the 
utmoſt Improvement being made of this Part of his 
Fortune, what had he hen to receive? 
4. If an Annuity of 3ol. per Annum, ann yearly be 
omitted to be paid for 30 Years at 32 kk Cent, 
what is the Amount ? 


When 


A Intereſt 245 


When A, T and R are given fo find U. 


Or —A th 
7 — 9 
Tr 


Talea 8 


By Table 3, thus, divide the Amount given by the 
Tabular Number for the given Time and Rate and the 
Quotient will be the Annuity required, 


A 
5, What Anguity forborne 4 Years will Amount to 2971 
5s. xd 448 at 4 per Cent? 


6. What Penſion being forborne 6 Years, at 5 per Cent. 
will amount to 680l. 3s. 94d. 63? 


7, What Ann: ity will amount to 5691. 188. 94d. in * 


Tears F oy Cent? 
z. If the Payment of an Annuity be forborne 30 Years 
amount to 15481, 138. 73d. at 35 per Cent? 


When U. A. and R. are given to find T. 


1 give T the Time. 

Py Table 3, thus, Divide the Amount by the Annuity, 
2nd the Quotient will be the Amount of 11. at the given 
Nate which will be found under the ſaid Rate even with 
the lime required, 

. P 1 


9 In what Time will 7ol. per Annum amount to 2951. 5s. 
2d. 448 at 4 per Cent. for non-payment ? 

10. In what Time will a Salary of 109]. per Annum amount 
to 680l 35. rd. 63 at 5 per Cent ? 


In what Time will an Annuity of jol. amount to 


5591. 188. ad. at 5 per Cent? 
12. In what Time will zol. per Annum amount to 15481, 
135. 74d. at 35 per Cent? 


When A. U. and T. are given to find R. 
ar 
Taronen Jy. 


nn _ = 


4 


This being a very _ Farin it "equires t'e 
:Niltance ef Algebra to determine R, by the Theorem. 


4 By 


0 Proceed with as in 
THEOREM 7. . _= Rt. \ Theorem 3, which will 


i "= L * " 
_ a n 5 of. — * —— ——— 
nn r ee 14 = 


———— . —— 
. = — — = = - 


\ SO SINN \ \ CIAL - = nn 2 — gg. — 
_= — is i, — — — — n 
- —_— 2 ee » 
2 . _ 


Geer. w—_ 


. 3 — 


— ——— as ay ·˖·— * — 


245 Compound Intereſt. 


By Table 3, thus, proceed as in the laff Rule, which 


will give the Annuity which 11. will purchaſe for the 


given Time, which will ſtand even with the ſaid Time, | 
and under the Rate required. | 


EXAMPLE s. 


13. At what Rate per Cent. per Annum, will an Annuity | 
of 76l. per Annum amount to 2971. 5s. 2d. 448 in | 


4 Years? 8 | 


74. At what Rate per Cent. per Annum will a Salary of | 
100l. per Annum amount to 600l. 3s. 94d. 63 in 6 


Years. 

15, At what Rate per Cent. per Annum will an Annuity 

of 7ol. per Annum amount to 569l. 18+. 93d. in 7 
Fears? | ; 

16. At what Rate per Cent. per Annum will a Salary of 

zol. per Annum amount to 15481, 13s. 74d. in zo 


- 


Years ? 


PRESENT WORTH of ANNUITIES, &. 


The 5th Table ſhews the preſent Worth of 11. Annuity 
for any Number of Years under 3t, at 32, 4, 42 and 9 
per Cent. And is made thus, Divide 11. by 1.05=,95238 
the preſent Worth for the firſt Year, which —1,0;= 


90703 added to the firſt Year's preſent Worth =1,8594t 


the ſecond Year's preſent, Worth again ,90703= 1,05 and 
Quotient added to 1,85941=2,72324=3d.' Year's preſent 
Worth, &c. | | | 

The 6th Table, ſhews the Annuity which 11. will pur- 
chaſe for any Number of Years. under 31, at 34 4, 42 and 
5 per Cent. And is conſtructed by finding the preſent 
Worth of il. per Annum in the fifth Table, at the aſſigned 
Rate and Time, and dividing unity or 1 thereby, the 
Quotient will be the Annuity that 11, will purchaſe at the 
{ame Rate for the ſame Time. | 


TABLE 


oo” — FF: 15s Www yy 


Compound Intereſt, 
T 4 B. LB 3 


for Years, 


247 


SD D = A w OR : | SIE A 


—— 


—— Gs 99s 


— — 


OD 0 


— 
— 


— — — 
+ wa 8 


x 


0 
— 


a o 0 
+ 22 td 


95 


— 


— 


31 per cent. 


0.965836 


1.899694 3 
2. 8016370 


35730792 
414-5180524 


5 3235530 
1145439 
6.87305 55 
7.607686; 
8. 3169053 
9.0015510 
9.6633313 


10 3027585 


10.9205 203 
1. 5174109 
12.0941 168 
12.65 13206 
113.1896817 
13. 7098374 
142124033 
14.6979742 


115.1671248 
5.6204 105 


16.0583070 
164815146 
106.8903523 
17.285 3645 
17. 6670188 


18. 0357670 


18. — 


_———— 


| 4 per cent. 


| 


10. 5631.7 24 


| 


0.90 15385 
1. 8860947 
2.77 50910 
3.62989 52 
44518223 
95 .2421369 
6.00205 17 
67327448 
74353314 
8.110895 5 
8.7604763 
9.38 50733 
99856473 


11. 1183868 
116522949 
2. 1656680 
12 0592901 
13.13393%5 
13.590 3253 
14.0291589 
144511142 
14.8 568405 
15. 2469619 
115.6220787 
115.9827578 
16, 3295344 * 
16:6630618|} 


| 


16 837132 
lo 2920318 


4% p. cent. 


09569378 


1.87 26678 


3 5875257 


4 3899767 


59.478725 
5. 8927009 
6.59 58861 
7. 2687905 
7.9127182 
8.52 89169 
9.1185 808 
9.68285 24 


10. 2228253 
10. 7395457 


112340151 


117071914 


12. 1599918 
125932935 
13 0079365 
134047239 
113.7844248 
14-1477 149 
I 4:49547 54 
14.8252039 
195.1466115 
15.45 13028 


155.7428735 
16.021888 


4 


5 per cent. 


©.9523809 


1.8 594104 
2.749644 


2.7 232480 
3.54590 0 
43294767 
5 0750921 


7. 1078217 
27217349 


8 3064142 


8.86325 16 
93935730 


9 8980409 
10.395580 
| 1048377695 | 
111.2740622 


11 6895869 
12 085 3208 


12.4623102 


12.8211527 


13 1639026 
13.488 5739 


13.7 ,80413 


| 14-929 39445 | 
55 


14˙3751853 
146430336 
148981272 
15.141073 9 


15.7 hn} hea. 


| 


| 


— 


— 


| 


p 
[ 
| 


1 


—ͤ—ü— — —— — Pr ————— 1 


** 


16.288888 5 


— 


TABLE 


The preſent Worth of one Pound per Annum, or Annuity | 


©: 


97863734 
6 4632128 


3 


- 


249 Compound Intereſt: 


T a 3 14 Toys 


The Annuity which one Pound will Purchaſe for any 
Number of Years. 


** 8 
* * | 


3 
N | 
6 py p. cent. 4 percent. j43 p cent. + por cent, | 
1 | 
| | I | 1.0350000 , 1.040000 | 1.0450GOO | t.0500000 
| 2 526405 „530106 3339970 5 378049 |! 
3] -3569342 3603485 3637734 3672080 
= 4 | 2722511 | ,2754901 | 279-437 | .2820118 | 
5 2214814 2246271 | «2277910 2309748 
1 6 1876682 „1907619 1938784] .1970175 | | 
7 1635445 | 1666096] 1697015 1728198 
8 1454707 148 52791516097 1547218 
9 33444 1347 437743] %% 
= 10 .1202414 1232909 1263788 1295046 
Lt] 1c 20 *1 141400 1172482 1203889 
i | 12 "1034840 *1065522 | 1096662 1128254 
| 13 09706 6 1001437 1032754 1064558 
| 144 0915707 | *0946690 0978203 | .1010240 | 
|| | 15 | ,o86825z | *0899411 | .c931138 | 0903423 | 
= 10 | .,0826848 | *0858200 | (0890154 0922699 
.079043r | 08219898] .0854176 0886991 
0758168 | 0789933 0822359 085 5462 
0729403 0791386 | .0794073 0827450 
,0703611 | 0735818 | -0708761 | 0802426 
«0580366 | .0712801 | » 46006 0779961 
06593210 .obgig988 | 0725457 {| 0759705 | 
0640188 | 0673091 07068215 0741368 
0622728 . 065 5868 0659870 | . 0724709 
0606740 0640 120 .0674390 | ,0709525 
*059*054 | «0625074 | „0660214 0695643 | 
0578524] *0612385 | . 0647195] 0682919 
0566029 0600130] . 0635 208 0071225 | 
.0554454 | 0588799 0624146 . 0660455 
05437134 0578301] .o613915 06905 14 


| When U. R. and T. are given to find P. 


| po 
THEOREM 9, yg. 7:1 =#. 


By Table 5 thus, Multiply the Tabular Number for 


the given Time and Rate, by the Annuity, &c. the 


product will be.the preſent Worth required, 


T 
1. What is the preſent Worth of an Annuity of gol. per 
Annum, to continue 8 Years at 5 per Cent? 
He e Ugo z=8 and R=1,05 which being. involved to 
R8=144774554 by 1 by the aſe Table then per Theorem 
FE 
og = 16,15, of 2323, 1608 or 3231. 3s. 24d, 368 or 
by the Table thus | 
Againſt 8 Years and under 5 per cent. is = 6,4632128 
Waich multiplied by the Annuity — 50 


T n — 


Gives the preſent Worth as Lefore, vi. £3 23,1606400 


2. What is the preſent Worth of an Anat pegs yearly | 


Rent of 601. to continue 6 Years at 4 per Cent. 
3. What is the preſent Worth of a Penſion of 1000l. Fer 
Annum for 21 Years at 45 per Cent ? 
Vhen P, T and R, are are given hs find U. 


' TazoREM 10; of 2 tr U. 
111 

By Table 5, thus, Divide the preſent Worth by the 
Tabular Number forthe given Time and Rate, and the 
Wotient will be the Annuity required. 

Or by Table 6, thus, Multiply the Tabular Number 
(for the given Rate and Time) by the preſent Worth, 
and the Froduct will be the Annuity. 


XX AMPF LEM 


4. If the preſent Worth of 3231. 3s. 22d, 368 were re- 


quired for a Penfion for 8 Years to come, at 5 * 
Cent ; — was the Penſion? 


Compound Intereſt, 2439 


THEOREM 11. 


þ50 Compound Intereſt. 


| 5. What Annuity or yearly Rent may be purcliaſed tor | 


217] 15s. 103d. q at 4 per Cent, 


6. Suppoſe the preſent Worth of a Penſion for 21 Years | 


Penſion? | 
When U. P. and R. are given to find T. 


1 © Jain proceed with 
<=— "=R 4 ee i Theorem 3 will 
pr give T. 


at 42 per Cent. was 13404 l. 148. 55d. what was the 


By Table 5, thus Divide the preſent Worth by the 


Annuity, and the Quotient will be the amount of 11. at 
the given Rate, which will be found under the ſaid Rate, 
even with the Time required ? 


Er Ar TS 


1. How long may one have a Leaſe of gol. yearly Rent 


for 3231. 3s. 21d. 308 allowing 5 per Cent. to the | 


Purchaſers - | | 
2, If an Annuity of 691, is purchaſed for 2141, $58, 103d 
9 at 4 per Cent. what I ime ought it to continue? 
3- I demand what Time a Leaſe of 1000. may be pur- 
cChaſed for; when the preſent Worth of 134041. 14% 
$4d. is made at 4+ per Cent. 


When U, P, and T, are given to find R. 


THEOREM 12, 22 + R — . 
e 


This being a very high Equation, requires the aſſiſtance of 

Algebra to determine K. | 5 
By Table 5, proceed as in the laſt Rule, and the Quotient 
will be the amount of 11- Annuity for the given Time, 
over which will be the Rate required. 


| N oC. 

1. If an Annuity of gol. to continue for 8 Years be pur- 
chaſed for 3231. 3s. 22d. 368 what Rate of Iutereſt 
hath the Purchaſer for his Money? | 

2. Suppoſe I give 2171. 15s. 102d. 9 for an Annuity of 

656ol. to continue 6 Years, at what Rate was Intereſt 
allowed ? | 


Jo 


g$_—_t — — A RNÞw_ 


Compound Intereſt. 251 
If an Annuity of 1000]. to continue 21 E be pur- 


chaſed for 1 34041. 148 52 2d. what Rate of i 
'the Purchaſer allowed for his Money ? Ts < 


ANN UITIES, LEASES, YC, taken in REVERSION. 


To ſind the P. *efent Worth of Snnuities Kc. i in Reverſion. 


R U L X. 3 
1. Find the preſent Worth of the An-“ Thus 3 
nuity, &c, at the given Rate and wi 
for the Time of its continuance, by {U— -:<_r— =P 
Theorem . r 


2, Change P into 4 and find what 
Principal being putts Intereſt will 


amount to Pat the ſame Rate and | A N 


Lime to come before the Annuity [Thus J=P. 
commences by Theorem 2, which; N. 
will give the preſent Worth of the 
Annuity. 

By Tabie 5, thus, Find the end Value of 11, per 
annum, at the given Rate, both for the Time being, and 
alſo for that and the Time in Reyerſion added together. 
then ſubtract the. Time in being from the other, andt 
multiply the Remainder by the Almuity, the Product will 
be the preſent Worth required. 


RX A MF: 1 
1. What i is the preſent Worth of a Reverſion of a Leaſe 
of Sol. per Annum to continue © Years, but not to 
. commence. till the end cf 2 Years, allowing 5 per 
Cent. to the Purchaſer. | : 
1. Here #=80, 1=6 and I. Oz, then per Rule 1 


2 By 80 
1 7 r ton 14099, 5979975 


. ==,0, =20, 3028, of = 406, | Then per Rule 2, 


= 05H, tz, and, as before, and per Theorem 2. 


5 1 1025 
. required. 


=368,30419 or 4681. 6s, 1d, the preſent 


Thus 
| 


2 y 1 ** : — ns ths 1 
— „ — ons D — — r 0 
>> 


r 
— ” - 


252 


Then 


Remains 4. 50 30024 
Which & 


23 W — * * 
— 


_ 


Compound Intereſt. 


Thus by the Table 2+6=3 Years. 
6.4632 128 Value of . for 8 Vears. 
1.8594104=ditto for 2 Years, 


80 Annuity 


Gives C. 568. 304192 as before. 


2. What ought a Perſon to give down in ready Money 


for the Rev ertion of 1600]. a Year to continue 20 


Years on a Leaſe which cannot commence till; 


Years are at an end, N the Purchaſer 5 per 


Cent. 


R U U E. 


preſent Worth at the given 
Rate, and for the Time 
before the Annuity com- 
mences PY Theo. 1. 


2. Change A. into P. and find 


what yearly Rent, &c. being | 


ſold, will produce P a3 
the ſame Rate and for the . 


Time of its Continudnce. 
by Theor. 10 


the Purchafer. 


ent? 


{ 


1. Find the amount of the! 
Thus, r A. 


1 


By Table 5, thus, proceed as in the aft Rule. and 
divide the preſent Worth by the Remainder the Quotient 
will be the Annuity required. 


Nr 


1. What Annuity, to be entered upon two Years hence, 
and then to continue 6 Years, may be purchaſed ior 
3681. 6s. 1d. ready Money allowing 5 per Ceut. to 


2. Suppofe tlie preſent Worth af a Leaſe of an Eſtate is 
97641. gs, 42d. taken in Reverfion for 20 Years, but 
not to commence till the end of 5 Years, allowing 5 

er Cent. to the Purchaſer: : what is the yearly 


To Sn the yearly Incöimt of an Annuity taken in 
Reverſioa. 


Thus, preXxr—pr LS 


? ET 


RE 


Rebate or Diſcount. TE 253 


„ REBATE ox DISCOUN T. 


Here 8. repreſents the-Sum to be purchaſed; 


When 8, T, and R are given to find P. 
i | TrzoRBM 13. 2 P. 
rt - 


E X A M Ff IL E s. 


1. What is the preſent Worth of 1 mob Nalin 4 Years 
hence, at 5 per Cent : Fs | 


I es tos 1 9 12 
Here — an” 123,405 36 or . Bo. 14s 


5 


preſent Worth required. 


before. 


z. What is the preſent Worth of 7431. 48. gd. payable 


6 Years hence at 4 per Cent of 


When P, T, and R, are given to find S. 
2% TuzorEM 14. PNS. 


dy Table 4, mus, Divide the preſent Worth by the 
Tabular Number for the given Time and Rate, and the 
Qotient will be the Sum to be purchaſed. 


EAM 


++ If 1231. 8s. 15d. be received for a Debt payable 4 
Years hence, nd an Allowance of 5 per Cent. to the 
Debtor for preſent Payment, what was the Debt? 

5. If a Sum of Money due 6 Years hence produces 5850. 
75. 93d. for preſent Payment, Rebate being made at 
4 per Cent. 1 demand how much the Debt was. 


When S. P. and R. are given to find T. 


E + | which — with as in 


= By 


By the Table, thus, [8227025X 150=2123:405375 as 


& 
„ 
[ 


U 


254 | Rebate or Diſcount. 


By Table 4, thus, divide the Principal by the Sum to 
be purchaſed, and the Quotient will be the preſent Worth 
of 11. at the given Rate, which will be found under the 
Rate, and even with the Time required. : 


. a4 M r 


6. A Perſon received 1231, 88. 11d. for a Debt of 150, 
Rebate being made at 5 per Cent: I demand in what 
Time the Debt was payable ? , 


7, The pieſent Payment of 5071. 7s. 94d. is made for a 
Debt of 7431. 45. 9d. Rebate at 4 per Cent: I de- 


mand when the Debt was payable? 


When 8, P and I are given to find R. 


| S p { Which procced with as in 
THEOREM 16. R. Theorem 4, * 


By Table 4, thus, proceed as in the laſt Rule and the 


Quotient will be the preſent Worth of Il. for the given 
Time, which will be found even with the Time, and 


under the rate required. 


E 
3. The preſent Worth of 150l. payable 4 Years hence, 
is 1231. 8s. 13d. at what Rate per Cent. is the 

| Rebate made at? 

9. The Sum of 7431. 48. 9d. is payable in 6 Years 
Time; and the preſent Value of that Sum is 5871, 
7s. 93d. I demand at what Rate per Cent. the Re- 

date muſt be made? 


PURCHASING Freehold or Real ESTATES, | 


Is to find the preſent Worth of an Annuity, &c. to 
continue for ever. ts 


When U. and R. are given to fiad P. 


Tagore 17, —=P, 


E 


He 


Compound Intereſt, | 25 , 
E XAMPLE s. 


. Suppoſe a F reckotd Eſtate of cool. per Ann. were to 
be ſold: what is the Worth allowing 5 per Cent. to 
the Buyer ? 


Here #500, rZ=1,05 5 then per Theorem 


22 ²˙ In ln PO =10000F, the preſent Worth? 
l „ | „05 


2. What is an Eftate of 2 fl. per Ang. to continue for 
ever, worth in preſent Money, * 4 per Cent. 
to the Buyer ? 


When F. and U. are given to fad R. | 


'THroOREM 18. =. 


EXAMPLE Ss. 


3 Buppole one gave 100001. for a Freehold Efate of 
8 per Ann, what Rate per Cent, has the Furpnafer 
os his Money? 
4 If an Eftate of 25). per Ann. is bought for 5 3 118. 
| 11d. what is the Rate per Cent? 


When P. and R. are given to find U. 
Tusonxzu 19. Pr =. 


„ 


5. Suppoſe a Perſon would lay out t0000b. on 2 Free 
hold Eſtate, and fo as to be allowed 5 per Cent. far 
his Money, what muſt be the annual Rent of ſuch an 
Eftate ? 
b. If a Freehold Eſtate is Lought for 5551. 118. 124. 
and the allowance of 4 per Cent. is made to the 
Buyer; what is the yearly Rent ? 


2 2 Purchafing 


Te tad the Won! h of a Freehold 
E760 


Rent, &Cc. 


. Change P. into A. and find 
u hat Principal being put to 
Intereſt will Amount to A, at 
| the ſame Rates and for the 
BW time to come before the Eſtate 
commences. 


in 


Mg 


Money, to continue for ever, 


Purchaſer ? 


L 


| of the Eſtate at the given 

| Rate, and Time before it com- 
mences. 

2, Change A. into P. and find | 
what yearly Rent being ſold. 


1. Find tbe Worth of the yearly | Theo. 20, 20, Thus __ 


„ Compound Intereſt, 


69. Purchaſing FREEHOLD ESTATES in Revenzion. 1 


Eſtate in Reverſion. 


FI 


i 


A | 
Nn Z=e 


1. Find the amount of the Worth | 


| 
E 8. 


1. What is an Eſtate of zool. per Annum worth in ready | 


but not to commence | 


till the end of 4 Years, allowing 5 * Cent. to the 


To Ind the yearly Rent of an Eſtate taken in Reverſion. 


Theo, 2 1. pxr'=4, 


Pr x1 rr = 2 


Will produce P. at the ſame | 


TT. 


—— 4” 
A . 


Rate. 


E x A M 8 


3. A Freehold Eſtate is ſold for 82271. 1s. 4d. which 
does not commence till the End of 4 Years, the Buyer 


= being allowed 5 per Cent. for his Money : J defire 


to know the yearly Income. 


900 „„ — — — ———56ͤͥ — — — . 


| QUESTIONS 


Compound Intereſt, 2 57 
QUESTIONS for EXERCISE. 


;, Held of 2 College 4861. 10s. a Year on a reſerved 


Rent of 941. Money being at 5 per Cent. Intereſt; 
what fine ought ſeverally to be paid on a 7, a 14 and 
a 21 Year's Leaſe? | 


2. Suppeſe I would add 5 Year's to a running Leaſe of 


15 Years to come, the improved Rent being 186. 
7s 6d. per Annum? what ought I to pay down in 
ready Money for this favour, diſcounting 4 per Cent? 


A. has a Term of 7 Years in an Eftate of gol. per 


Annum : B. hath a Term of 14 Years in the ſame 
Eitate ; and C. hath a farther Term of 19 Years after 
B. in the ſame Eſtate : what is the preſent Value of 
the ſeveral Intereſts in the ſaid Eftate? 


4 For a Leaſe of certain Profits for ſeven Years, A. 


offers to pay 1g0l. gratuity, and 3ool. per Annum; 
B. offers 4ool. gratuity, and zgol. . per Aiinum ; Ge 
bids G6gol. gratuity and 200l. per Annum; and D. 
offers 1800]. for the whole Purchaſe, without any 


yearly Rent: query, which is the beſt offer, and 


what difference, computing at 4 per Cent. 2 
Value the Leaſe of a Houſe in telerable Repair, the 


Rent 541. 17s. a Year ; the Ground Rent 7 Guineas, 


3 Years of it only to come, the Rent payable every 
fix Months, Difcount per Compound Intereſt on this 
kind of Purchaſe, at 1ol. per Cent. 


6. A fine for a Leaſe of a Tenement is ſettled at 1531. 


under a reſerved Rent of 16L a Year: now the 
Tenant cannot conveniently pay more than gol. but 
for the 6 Years to come of the Term is willing rather 
to pay an adequate Rent, computing 10l. per Cent. 


per Compound Intereſt; what ought that Rent to 


te ? 

Another Leaſe for 7 Years is agreed for at 250). fine, 
on the old Rent 441. a Year, but conſidering the 
Contractor deſires to reduce the Rent to 20l. a Year, 
aud pay a proper fine, computing, as before, after 
the Rate of 101, a Year, to what .muſt the fine he 
advanced? 5 | 
| | 3 


— omen OO —— —— 


_ — 
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Compound Intereſt. 


8. A Son, previous to his Marriage, is minded to have 


gol. a Year freehold, ſettled on his Family, and to 
have immediate Poſſeſſion of it, offers his Father in 
Lieu an Annuity for his Life, valued at 12 Years 


purchaſe, Diſcompting 4 per Cent. thereon; whereas 


he is content the Eftate ſhould be valued at a Dif. 
compt of 3 per Cent. and conſequently will be worth 
335 Years Purchaſe: Pray what had the Pather for 


his Life. 


2% 


. A Gentleman took a Colle e Leaſe of 237]. a Year, 


for 21 Years, and paid the full fine, the Rent reſerved 
was lol. a Year, but when 4 Years were lapſed, 
againſt the Marriage he renewed the Leaſe, and 
filled up the 21 Years. In 14 Years after that his 
Wife dying, he again renewed it in favour of his 
Daughter, then 7 Years of Age; and by the Time 
ſhe was 19, it was a third Time renewed in order to 
her Settlement: the Queſtion is, What Money the 
Society muſt have received from this Family from 
firſt to laſt allowing 51. a Year Diſcompt on ths 
Fines ? | EE: i | 


Adi 
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Fig. 2. 
Fig. 3. 


Fig. 4. 


an equilateral, Triangle, if only two Sides, are 


7 Fig. 5. 


Big, 6, 


* 


M E N 8 UR A T1 10 


D R INI ( 


Fig. 154 \ Parallelogram is a quadrangle whoſe oppo- 


ſite Sides are parallel and equal. 


A Square as a Parallelogram having four equal 


Sides and and right Angles, : 
A Rhumbus or Rhamboides, is a Quadrangle or 


plain Figure, bounded by four Right Lines or 


Sides, but the Angles not Right. 
A Triangle is a plain Figure bounded by three 
Lines, if the three Sides aze equal, it is ſaid to be 


equal, it has the Name of an Iſoſceles Triangle, 


if the Sides are all unequal, it is ſaid to be Scale- 


nous: a Triangle is ſaid to be right angled, that 
has one right Angle (ſee Fig. in Page 204) obtuſe 
angled, if it has one Angle obtuſe; Acute- 


angled, when all the Angles are Acute; and 


Equiangular when all the Angles are unequal. 

A Trapezium is a Quadangle whoſe oppoſite Sides 
are not parallel. . „ 

All Right lined Figures, having more than four 


Sides, are called Polygons, and have their Names 


from 


mon BY nn — | © 
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Menſuration. 


from the Number of their Angles or Sides;as Fig. 
6, having five Sides, is called a Pentagon. 4 
Regular Pol. gon is a Figure with equa! Sides and 
equal Angles. | 


7. A Circle is a plain Figure bounded by an uniform! 


cuved Line, called the Circumference, or Peri. | 
phery, A, B, D, deſcribed about the Point C, called 
the Center, the right Line A, B, drawn through 
the Center, is called the Diameter and divide; 
the Circle into two equal Parts called ſemi circles. 


Fig. 8, An Arc is any Part of the Circumference às A. 


— 


B. D.) A Radius is a Right Line drawn from the 
Center to the Circumfetence, E, D, E, A. or E, B, 
A Segment of a Circle is a Part terminated by a 
Right Line leſs than the Diameter called a Cord, 

and by a Part of the Circumference, as A, B, D. 


Fig. 9. A Sector of a Circle is a Portion contained be- 


tween two right Lines from the Circumference 
A, B, to the Center C. £ | 


Fig. 10. Repreſepts the Front of an Arch built with Stones | 


of equal Length; and is a Segment of Sector, the 
hollow Side, (A B) of a Curve, is called concave, 
and the taiſed Side C D) convex. | 


Fig. 11. An Ellipſis, or Oval, is a Figure bounded by a 


regular Cui ve line returning into itſelf, but of 
iis two diameters, Cutting each other in the 
Center, one is longer (called the tranſvers dia- 
meter) then the other (called the conjugate Dia- 
meter. | 


Fig. 12. A Cube is a Solid, boinided by ſix equal fquare 


Sides, ſtanding at right Angles. 


Fig. 13. A Priſm is a Solid whoſe Sides are Parallelo- 


- grams, and whoſe two Ends are Parallel to each 
other. | 825 | 


Fig. 14. 4 Cylinder is a round Solid, like the rolling 


Stone, of a Bowling Green, whoſe two ends ate | 
'equal, and Parallel Circles. | 


Fig. 15. A Pyramid is a Solid whoſe Bafe is a Polygon, or 


right lined Figure, and whoſe Sides are Triangles | 
meeting in a Point (C) called the Vertex. , 


Fig. 


Fig. 


Fiz. 


Pig. 


fig. 


Fig. 


tig. 


Fig. 


Fig. 


— 


16. A Cone is a round Solid, in form like a Sugar 

Loaf, whoſe Baſe is the Circular End, and its 
Ax s, the right Line reaching from the Center 
D to the Vertix, C. 

17, 18. A Furſtum of a Pyramid or Cone is that 

Part which remains, when any Part next the 


Vertix is cut off by a Plane parrallel to the Baſe, 


is taken away. 


19. A Wedge, is a Solid contained under five Planes, 


the Back or Baſe, A, B, C, D, is a Rectangle or 
Oblong, and the four Sides terminate in the 
Edge, E, F, being a ſtraight Line parallel and 
equal to the Side of the Baſe, D, C, is the Al- 
titude. | | 
20. A Pavilion, is a Solid contained under five 
Planes, the Baſe a Retangle or Oblong, and the 
four Sides terminate in a Ridge, E, F, parallel 
to — of the Baſe A, B, or D, C, but unequal 
do it. | 
21. A Priſmoid, is a ſolid Figure, bounded by 


ſeveral Planes, whoſe Baſes, A. B. E. F. D.C. 


and G. H. are right-angled Parallelograms, 
parallel, and alike ſituated. | 


22, A Sphere or Globe, is a ſolid Figure exactly 


round every Way, having all the Parts a fit 
Surface, equally diſtant from a Point, C, called 
the Center. The Axis or Ciameter of a Sphere 
is the right Line, A, B. $2 | 

23. A Segment of a Sphere or Globe is always lefs 

or greater than a Semi Circle, as A, B, G, 
called the leſſer Segment, or A. B, D, called the 
greater. | 


7. 24, A Spheroid is a ſolid reſembling an Egg. and is 


generated by the entire Revolution of a ſingle 
_ Ellipfts about its Axis. 3 
2 5. A Parabolic Spindle is eight fifteenths of its 
circumſcribing Cylinder. a 


26. Is the Middle Furſtum of a Spheroid. 
| ME N. 
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70 MENSURATION of SUPERPICIAIs. 


„ 
To multiply Feet, Inches and Parts, by Feet, Inches 


and Parts: which Method is termed croſs Multiplication, 


dut more properly Duodecimals. 


W U L E. 


Set the Feet in the Multiplier, under the leaſt Deno- 
mination in the Multiplicand, and the reſt in order; 
1 with the leaſt Denomination) divide each 


roduct by 12 (as you go on) place the firſt Remainder 


under the multiplying Figure, and the reſt in Order, 
adding each Quotient to the next ariſing Product; as in 


Sect, 9, and having thus finiſhed Multiplication, the 


Sum of all will be the Product required. 


In General thus, ES 
When Feet are concerned, the Product is of the ſane 
Denomination with the Term multiplying Feet, | 
When Feet are not concerned, the Name of the Pro- 
duct will be expreſſed by the Sum of the Indices of the 
two Factors, | 9 GPs 4 


E X A M P L E S. 


1. What is the Product of 10 Feet, 9 Inches, 9 Parts by 


8 Feet, 6 Inches and 3 Parts? 


1. By Duodecima!s. 2. By Aliquot Parts. 
F. 17 %, pi Indices. : / - 


Mul. 16: 9: 9: 0: 0410: 9:9 
EP bor 3 = 
* | „„ © 
% ß FI 3:0. 
g 4:10: 6: 03/19 76 
TT 0:00:01 60: 2: 8: 5:3. 
— 7 


Prod. 92:1: 6 : 11 3 P. as before 92: 1: 6: 11:3 


1 
2 — — I — — 
* — 


— — — — — 


3. By 


FLAY 


Menſuration. = 
3- By Decimals 10.8125 ED 
8.5208 
855000 
216250 
540025 
86 o . 
Product 92.131175 
2. Multiply 64 feet, 7 inches, by 4 feet 8 inches. 
3. Multiply 12 feet, 8 inches, 9 parts by 9 feet, 6 inch. 
7 parts. | 1 | | 
4. Mul. 9 feet, 11 inches, 6 parts, by 11 feet, 8 inches. | 
5. Mul. 64 feet, 10 parts by 14 feet 9 inches. l 
6. Mul. 124 feet, 4 inches, by 42 fect, 9 ſeconds. | = 
7. Mul. 16 feet, 7 inches, 10 parts, by 6 feet, 5 inches, 
7 ſeconds, | _ We = M 
8. Mul. 474 feet, 6 inches, 8 ſeconds, by 186 fect, 7 | | 
| | 


inches, 4 ſeconds, | | 
9. Mul. 24 fect, 11': 8” : 6” 5 by 8 feet, 6/: 7". 
10. Mul. 46 feet, 6 in. 8“: 4“ by 6 feet, 4 in. 8. 6'”, 
J Ä 
To find the Area of a Parallelogram, whether it be a 
Square, 2 Rectangle, a Rhombus, or a Rhomboides. 
1 8 R UL E. 8 
Multiply the Length by the Height or Perpendicular 
zreadth and the Product will be the Area. 
That is A BXA C=the Area. 
b . — ——— 


— 


| Pig. 1. 


264 Menſuration. 
„ B X AMP IL E s. 


1. What is the Area in Acres of a Parallelogram whoſc 
length is 14.5 Chains and ns breadth 9.75 Chains? 


2. What is the Area of a Square whoſe Side is 245 Yards, 


or Chains, &c, | 2 

3. How many Square Yards cf paving are there in a 
Court Yard being in the form of a Rhombus or 
Rhomboides _ whoſe Length is 64 feet 6 in. and Per. 
pendicular Breadth is 47 feet 8 in * 

If the Area of a Field in Yards is divided by 4840, 
(the Number of Square Yards in one Acre) the 
Quotient will give the Number of Acres in that 
. 5 | 
FF £0 £..i..4 TM. AM 
To find the Area of a Triangle, 
„ Fig. 4. 

1. Multiply one of its Sides by _ . 
the Perpendicular let fall — 
upon it from its oppoſite. : 
Angle, and half the Product 

Will be the Area. 

2. Multiply the Baſe by half 
the Perpendicular, or Pen- 
pendicular by half the Baſe, 
and the Product gives the 


Area, * H 
That is — N The Area. 
* Tx A PLES 


4. How many Acres are in a triangular Field, whoſe 
Baſe is 28, and Pei pendicular 20.5 Chains? 

g. A Triangle Field 738 Links long, and $03 in the 
© Perpendicular, brings in 121. a Year : What is it let 
at per Acre? | 3 

If the Area of a Field in Links is divided by 100000 
(the Number of Square Links in ane Acre) the 
Quotient will be the expreſs Number of Acres in that 


—_ Wie 


— — — — — —_—_———_ — — » 4 : * 
— — — — —ä CEN — ͤ————— CN 
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 Menfurations 265 
When the three Sides of a Triangle are given to find 


the Area. Et 
3. From half the Sum of the three Sides ſubtract each 
Side ſeverally : multiply the half Sum and the 


three Remainders cantinually together, and the 
Square Root of the laſt Product will be the Area 


of the Triangle that is A=, and arc, 
* 

$—b=f, s—c=g; then Je gz the Area, 

ſee the laſt Figure. | 
Aenne Bi :L: ©: Se „ 
6. Suppoſe I have a Fiſh-pond of a triangular form. 
Whoſe three Sides Meaſure 400, 348 and 312 Yards; 

what Quantity of Ground does it contain. 


PR OBL E M IV 
To find the;Area of a Trapezium, 


3 | R U „ E. 8. | | 
1. Divide it intd Triangtes according to the Manner 
which you judge moſt convenient: then the Sum 
of the Areas of the Triangles, calculated by the laſt 
Problem, will be the Area of the Trapezium, or 

2, Multiply /the Sum of the Perpendiculars by half the 
Diagonal and the Product will give the Area; or 
multiply tlie Sum of the Perpendicular by the 
Diagonal, and half the Product will be the Area, 

That is - = TY C=the Area. 


a —[—ꝛ—̃ 2 — ů ů — — — 
* 
* 


265 Menſuration. 


7. How many Square Yards of paving are there in 2 
Trapezium, A, B, C, D,, whoſe Diagonal B, D, 45 
Feet and the Perpendiculars A, E, equal to 17.25, 

C, FE, equal to 14 Feet) 


O R 
To find the Area of any regular Polygon. 


RU x 

1, Let fall a Perpendicular from the Center of the 
Figure to one of its Sides, then multiply together 

the Perpendicular, the Side of the Figure, and 
the Number of its Sides and half the Product will 

be the Area. > 


Here the Number of Sides is S N. 


Then it is — —— =the Area, 


tt 


E X A M P I. E. 


8. A Piece of Garden-Box lies in form of a regular * 
Pentagon, or Figure of five equal Sides (as above) 

each 48 Feet; and from the Center of the Figure, 
C, to the Middle of one of its Sides, D, it meaſures 


12 


tl; 
41-57 Feet nearly, the Area of the Figure will be 
the Content of theſe five Triangles: Pray what 3 
that? 2 | 
TY 3.6. 
Mn!tiply the Square of the Side, of any Figure by the 
Multiplier ftanding oppoſite to its Name in the 


following Table, and the Product will be the At 


Menjuration. * TT » 5 


2 * 


[No. of 


Sides. Names. | Multiplicrs. | 
- $3 [Trigon or equal. A | 0.433013 
4 Tetragon or Square. | 1.000000 
4 Pentagon. 1.720477 
6 | Hexagon. I 2.598076 
7 | Hepiagon. 3.633912 
8 | Octagon. | 4.828427 
| *9 Nonagon. | 6.191824 | 
10 | Decagon. | 7.094209 
11 | Undcecagon. | 9.365644 
1 Duedecagon. | 11.196152 


NM L 


9. What is the Area of Hexagen whoſe Side is zo? 
10, What is the Area of an Octagon whoſe Side | i267 


P R @B:.-2 MM * 


To find the diameter and Circumference of a Circle, 
the one from the other. 


Ver £1 


1. Multiply the Diameter by 3.1416, and the product | 
will be the Circumference. And therefore, 
2. Divide the Circumference by 3.1416 and the coy 
tient will be the Diameter. 
«KK XA IMP 234 
11, If the Diameter of a Circle be 7 what is the Circum- 
ference? _ 
12. What is the Diameter of a Circle whoſe Circumfer. 
ence 18.22 ? 
13, What is the Circumference of the Earth, ſuppoſing it 


to be * round, and its Daene is 8020 
Miles i ? | 


„ R On Vie 
To find the Area of a Circle. 


EK TT L5G 


1. Multiply half the Circumference by half the Dia- 
Meter, and the 1 will be the * or 
| a 2 2. 


268 | Menſaration. | 


2, Multiply the Square of the Diameter by 7854, and 
the Product will be the Area, or 5 
3. Multiply the Square of the Circumference by ,o79574 
aud the Product will be the Area, or a 
4. Multiply the Square of the Semi- diameter by 3, 1416 
and the Product will be the Area, or 
5. Multiply the Circumference by the Diameter, and 
2 fourth Part of the Product will expreſs the 
Area. 1 e | | 
Note 5854. and 3,1416 are Areas of Circles whoſe 
Piameters are 1 and 2, and ,079577 is the Area of 
2 Circle whofe Diameter is 1, | 
Tet Cg the Circumference and D= the Diameter, A, B. 
| 3 
Then per Rule 1. 2 1 x2 =the Area, 


Fig. 7. * 8 
© 0.10 on - W 


14. How many Square Feet are in a Circle whoſe Cir- 


cumference is 6.2832? 3 
35, What is the Area of a Circle whoſe Diameter is 12 


PR O B L E: M VII 
To find the Length of any Are of a Circle A, D, B. 


1 


E. | 
. K 9 I Þ- | 
| Multiply together the Radius, D, E, the Number of 
Degrees in the given Arc, and the Number 
,01745329, (b) and the Product will be the Length 


of the Arc. 


That is, E DXA D Bxb=the Area. 1 


. 


EXAMPLE. 


16. What is the Length of he Ares aD B, which i - 


z9.5 Degrees? | | 
P R O B 5 E M N. 
To find the Area of any Sector of a Circle. 
| UE K 
Multi ply the Radius by half the Arc of _ Seftor, and 
we Produt will be the Area. 4 


That is, a C * e Area. | 


Pig 9. 


EXAMPLE 


17. What i is the Area of a Sector whoſe Radius C Ais 


55, and the Length of the Arc, A, B, 59. 


r R O B E R M * 
To find the H tea of the Segment of a Circle, 4 D B, 
whoſe Center is E, (fee Fig. in Prob. 8.) 


. 


Find the Area of the Triangle AB E, by 5 3, and | 


of the Sector A D B E, by the laſt Prob. and their Dit- 
fe.ence is the Area of the Segment A h D. 


EX &. M £4 & 
18. What i is the Area of a Segment whoſe Arc is a Qua- 


drant or contains 5 Degrees, and Dianieter 18 


Feet? 
P-Þ D 4 = XI. 


To find the Area of a Segment of a Sector, A B C D or 


the Fronts of an Arch built with Stones of equel Length, 
| K LE. 


— 
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Multiply half the Sum of the bounding Arches, A B C D 
by the Diſtance A C, and the Product will give the 
Area. 


286 C=the Area, 


That is 


19. What is the Area of the Front of an Arch, built with } 
Stones 34 Feet long, whoſe upper and lower bound- 

ing Arcs are in length 84 and 727 reſpectively ? J 

20. What is the Area contained between two concentre 
ſemi-circles, whoſe diameters are 24 and 16? | 


1 oO 8. L' =» ws: [2 
To find the Area of an Ellipſis, or oval. 


VV 
Multiply continually together the two Diameters or 
Axes, and the Number 7854 (b) and the Product of 
theſe three Numbers will expreſs the Area. 
That is, bxA BxC D=the Area. 
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21. „What is the Area of an Ellipfis, whoſe greateſt 
PDiameter is 245 and teaſt Diameter 199 1 


Of ARTIFICERS WORKS. 


I. Glaziers and Maſons flat Work is meafured by the 
Foot Square. 


E X AMPLE 8. 


1. What is the content of 12 Panes of Glaſs each 
meaſuring 3 Feet 10 Inches long, and 2 Feet 8 
Inches broad: what will the glazing come to at 
82 per Foot? 

2. There is a Houſe with 4 Tier of Windows, 1 

Tier, the height of the firſt Tier is 6 Feet 6 Inches, 


the Breadth of each Window 1s 3 Feet 9 Inches- f . 


what will the glazing come to at 16d. per Foot ? 

. What is the Price of a Marble Slab whoſe Length is 
64 Feet, and Breadth 32 Feet, at 88. per Foot ? 

Wo Looking Glaſs is 16 Inches by , and contains a 
Foot of Glaſs: what will the'content of the Plate be 
that has twice the Length and ee Times the 
breadth? | 


II. Painting, Plaiſtering, Paving, &c. is meaſured by 
| the Yard Square, which is 9 Square Feet. 


. 


Divide the Square Feet by 9, and the Quotient will be 
the Number of Square Yards. 


E X A M P I. E 8. 


g. What will the paving of a Street eome to at 6d. per 
Yard, the Length of the Street Danny 1704 Feet, and 
the Breadth 564 Feet? 

6 What is the Content of 2 Piece of Wainſcotting in 
Square Yards, that is 9x Feet in height and 84 Feet 
Wee and what will it come to at 6s, per yd ? 

7% 
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. There is a room 34 Feet round, and 9 Feet 6 lnches 


10. 


11 


high, in which are 3 Windows, each 6 Feet high, 
and 3 Feet 5 Inches wide, and the Fire Place 4 Feet 
by 4 Feet: I demand how many Yards of Paper half 
Yard wide will hang it? 


. H my Court Yard be 47 Feet 7 Inches Square, and 1 


have laid a Fo-tway of Purbeck Stone, 4 Feet wide 
along one Side of it: what will paving the reſt with 
Flints, come to, at 6d. per Yard Square ? 

A rectangwar four ſided Room meaſures 1294 Feet 
bout, and is to be wainſcoted at 3s. 6d. per Yard 

quare; after the due Allowances for girt of Cctnich 
and Member, it is 163 Feet high; the Door 1s 7 
Feet by 3 Feet; the Window Shutte;s two Pair, 
are 73 Feet, by 4 Feet; the Check Boards round 
them, come 14 Feet, below the Shutters, and are 
14 laches in bicadth; the lining Boards round the 
Docr-Way, are 16 Inches broad; the Door and 


Window Shiitters being wrought on both Sides, are 


reckoned Work and half, and paid for accordingly; 


the Chimney 34 Feet by 3 Feet, not being incloſed, 


is to be deducted from the ſuperficial Content of the 
Room; and the Eftimate of the CA is re- 


quired? 


What will Plaiſtering of a Cieling at 403d. per Yard 
come to; ſuppoſipg the Length 342 Feet and the 
Breadth 20 Feet ? 

There is a Quantity of Partitioning that . 
34 Feet, 8 Inches about, and 14: Feet high; but 
is rendered between quarters: The Lathing and 


Plaiſtering will be 8d. per Yard, and the Whiting 


2d. per Yard; what will the whole come tv ? 


Note, In meaſuring Plaiſtering rendering 1 Quar- 


ters, there is commonly a fifth Part of the whole 
Area deducted, but when rendering between 
Quarters is wi: ted or coloured, there is "commonly 

2 fourth or fifth Pait added to the whole Area, 
tot Sides of the Quarters and Braces, &. 


III. 
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III. FLookinG, PARTITIONING, ROOFING, TYLING, &C, 
is meaſured by the Square of 190 Feet, 


In theſe Meaſurements, the Dimenſions are taken by 2 
Rod of. 10 Feet long: and therefore the Reſult is in 
Squares of 100 Square Feet each. | 

Hence, dividing the Area in ſquare Feet by 100, the. 
Quotient will be the Number of Squares required. 


T | 
12. In 1204 Feet in length, and 124 Feet in height of 
Partitioning, how many Squares ? _ 14 
13. What difference is there between a Floor 28 Feet long = WW 
by 20 broad, and two others that meaſure 14 Feet | 
a Piece by 10; and what do all three come to, at 21. 
zs per Square? CON ALTER 
14. Suppoſe a Houſe three Stories, beſide the Ground 
| Floor, was to be floored, at $1. 10s. per Square, the 
Houſe meaſures 303 Feet by 203 Feet, there are eight. 
Fire Places, whoſe meaſure are four of 6 Feet by 53, 
and four of 44 Feet, by 4, and the well hole for the 
Stairs is 10 Feet by 8E; what will the whole come 
to? | 14 
15. How many Oaken Planks will Floor a Room 604 - ᷣ 
Feet long, and 33+ wide; ſuppoſing the Plank 15 | 
Feet long, and 14 wide. SA | | 
16. Suppoſe a Houſe meaſures within the Walls 64 Feet 
in Length, and 36 Feet in breadth, and to be of a 
true Pitch, what will it come too rooking, at 128. 
6d. the Square ? 23 45. £21 
17. Suppoſe I employ a Perſon to thatch a Barn, which 
| is 70 Feet long, and io deep: 1 demand how many 
Squares are contained in the whole; alſo what it 
will come to at tos. 8d. per Square. 3 
18. What will the new ripping an out Houſe coft, that 
meaſures 324 Feet long, by 224 broad upon the flat, 
at 15S. per Square: the Eaves Boards prejecting 10 
Inches on each Side? be. 4 15 
Note, In Tyling and Roofing, it is cuſtomary to reckon 
the flat, and half of any Building within the Walls, 


- 


f0 
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to be, the depth or Width of the Roof of that Build. 
ing; when the ſaid Roof is of a true Pitch, that is, 
when the Rafters are + of the Breadth of the Build- 
ing: But when the Roof is more or leſs than the 
true Pitch, they Meaſure irom one Side to the other, 


IV, Bricxtaver's Work, is meaſured by the Rod, 
of 2723 ſquare Feet, 


This Work is always valued at the Rate of a Prick ane 
a half thick, and if the thickneſs of the Wall is more or 
le's, it muſt be reduced to that thickneſs, by the follows 

in | e 

1 VF 

1. Multiply the Area of the Wall in Feet, by the 
Number of half Bricks in the thickneſs, divide 
the Product by 816, and the Quotient will be the 
Content in Rods, or | 

. Multiply the Area of the Wall by the Number of 
half Bricks the Thickneſs of the Wall is of; the 
Product divided by 3, gives the Area in Feet, 


which divide by 272 the Quotient will be the 
Rods required. 


Note, The Fraction + in Rule 1, or Z in Rule 2, is re- 
jected in Favour of the Workmen. 


e LE.-$, 

19. There is a Brick Wall 470 Feet round, and 9 Feet 
high and 3 Bricks thick, how many Rods doth it 
contain? 

20. A Gentleman built a Wall round his Garden which 
is 840 Feet, and 9 Feet high, and 24 Bricks thick? 

how many Rods doth it contain? and what will it 
come to at 41. 198. 6d. per Rod? 

21. The End Wall of an Houſe is 247 Feet in breadth, 
and 49 F eet to the Roof; 4 of which is two Bricks 
thick, 3 more 15 Brick thick, and the reſt 1 Brick 
thick; Now the Gable riſes 38 Courſe of Bricks (4 
of which uſually make a Foot in depth) and this is 
but 4 Inches, or balf a Brick thick; What will this 
Piece of Work come to, at 51. 108. Statute Rod ? 

Queſtions 
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Queftions for Exerciſe in Sur ERTIIZL MzASUsx. 


1. An Elm Plank is 144 Feet long, and I weuld have 
Juſt a Vara ſquare flit off: at what Diſtance from 
the Edge muſt the Line be truck? „ 

2, Having a Rectangular Marble Slab, 58 Inches by 27, 

| would have a Foot Square cut off, parallel to the 
ſhorter Edge; I would then have the like Quantity 
divided from the Remainder, parallel to the long r 
Side, and this alternately repeated till there {pould 
not be the Quantity of a Foot left; what will the 
Dimenſion of the Remainder be ? . . 

3. Being about to Plant 10584 Trees equally Diſtant in 
Rows, the Length of the Grove muſt be 6 Times the 
2 : How many of the ſhorter Rows will there 

SE - RY EL, 

4. A common Joiſt is 7 Inches deep, and 21 thick: but 
1 want a ſcantling juſt as big again, that ſhall be 
three Inches thick: what will the other Dimenſions 

b | | | 

. I have a ſquare Girder 19 Inches by 11; but one 
Quarter of the Timber in it provided it be g Inches 
deep, will ferve: How broad will it be? Ry 

6. 1 have a wooden trough, that at 6d. per Yard, c:ft 
me 3s. 2d. painting within; the length of it was 162 
Inches, the depth 21 Inches: what was its breadth? 

7. My Plumber has put 28Ib. per Fo.t ſquare into a 
Ciſtern 74 Inches and twice the thickneſs of the 

Lead long, 26 Inches broad, and 40 deep, he has put 
three ſtays within, acroſs it 16 Inches deep, of the 
fame ſtrength, and reckons 22s. per cwt. for work 
and Mateirals: I being a Maſon have paved him a 
Workſhop, 22 Feet 10 inches broad, with Purbeck 
Stone, at 7d. per Foot, and upon the balance, I 
ſind there is 3s. 6d. due to him: what was the 

Length of his Work Shop? ES | 

$. The rectanglar powdering Trough of a Man of War 
meaſures 27 ſquare Feet 112 Inches, the depth is 
20 Inches, the breadth 16: The Length is ſought? 
8 


o 
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9. In 110 Acres of Statute Meaſure, in which the Pole | 
is 163 Feet long, how many Cheſhire Acres, where | 
the Cuſtomary Pole is 6 Yards long? and how many 
Yorkſhire, where the Pole' in uſe is 7 Yards in 
Length ? _—_ 

10. I would ſet 3584 Plants in Rows, each 4 Feet aſunder, 

2 and the Plants 7 Feet apart, in a rectanglar Plot of 
= Ground: what land will this take up? 
2 11. The paving of a triangular Court, at 18d per Foot, 
came to 100l. the longeſt of the three Sides was 88 
4 ect: what then was the Sum of the other two equal 
| - des? $2549 * | 
1 12. An ancient Bath was found of a triangular Form, the 
| Sum of whoſe three equal Sides was 125 Feet: the 
1 Area of the Bottom is required? (See Prob. 3, Rule 


3. 5 | 
13. I would Plant 10 Acres of Hop-ground, which muft | 
be done either in the ſquare Order, as the Number 1 
4 ſtands on the Dice, or in the quincunx Order, as 
the Number 5; the three neareft binds, in both 
Caſes muſt be ſet lineally juſt 6 Feet aſunder : How 7 
many Plants more will be required, for the laſt Ora ler 

than for the firſt; admitting the form of the Plot to 

| | lay the moſt advantageous for the Plantation in either 2 

=_ Caſe ? 18 yaw gre 

14. A Summer Houſe is a Cube of 10 Feet in the clear 
Cornice of Mich Projects juſt 15 Inches on a Side, 2 

and being of Timber and Stocco, the Sides are 6 

Ignches thick, ſo that the whole Front of the Roof, 

| from out to out, is 132 Feet, this is hipped from 2: 

each of the Corners to the Center, and being truly 

| Pediment Pitch, it riſes 3 of the Front or- 3 Feet. 

I would, by help of theſe Dimerfions, meaſure the 
Slating without venturing to climb for more, and 27 
compute the coſt 353d. per ſquare Foot? 

t5, There are two Columns in the Ruins of Perſepolis, 
left ſtanding upright ; one is 64 Feet above the 

6 46 Plane, the other 50: between theſe, in a right Eine, 24 

| ftands an ancient Statue,: the Head whereof is 97 

| Feet from the Summit of the higher, and 86 Feet 


from the Top of the lower Column; the Baſe where- 
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or meaſures juſt 76 Feet to the Corner of the Figure's 
Baſe: by theſe Notices the Diſtance of the To» of 
the Columns may be, by Number, eafily found ? 

10. A triangular Bath, 6 Feet deep, is exactly incloſed 
by 3 ſquare Pavilions, and rectangular, the Sum of 
whoſe Planes together, make juſt 5o Poles: the Area 
of A, the leſs, is te that of B. the Middle one, as 
4: to 8; and the Sum of the Areas of A. and C. the 
biggeſt, is to that of B, as 85 to 4: How many wine 

Hogſheads of Water will this Bath receive? 

17. J have an Orchard in the Form of a Quadrangle or 

Trapeze, containing 34 Acres, which being divided 
by a Diagonal, or Line from corner to corner, the 
Perpendicular of one of the Triangles is 430 Links, 
and the other 360; the Length of the ſaid Diagonal, 

or common Baſe of thoſe Thangles is required ? 

18, Give the Area of a circular Bowling Green, that is 
16 Poles a-croſs the Middle; the Circumference 
being 3,1416 Times the Diameter of a Circle? 

19. The ſurveying Wheel is ſo contrived, as to turn 
Juſt twice in the Length of a Pole, or 164 Feet: what 

then is the Diameter? Ft ff OR 

20, I would Turf a round Plot, meaſuring 130 Feet 
about, and would know the Charge, at 4d. per Yard 
Square? ag | | 

21. J want the length of a Line, by which my Gardener 
may ſtrike a round Aurangerie, that ſhall contain 

juſt half an Acre of Eand? . 

22, Afreed for an Oaken Curb to a round Well, at 8d. 
per Square Foot; it is exactly 42 inches in Dia» 
meter, within the Brick Work, and the Breadth of 

| the Curb is to be 142 Inches, what will it come to? 

| 23. It is obſerved, that the extreme End of the Minute- 

Hand of a public Dia!, moves juſt 5 Inches in the 

Space of 31 Minutes: The Queſtion is, what is the 

. Length of that Index? | 

„ . A. B. C. join for a Grinding- Stone, 36 Inches in 

ö Diameter, value 208. toward which A. paid 7s. B. 

t 8s. and C. gs. the Waſte Hole through which the 

: Spindle paſſed, was 5 Inches ſquare; to what Diameter 

B b ought 
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ought the Stone to be worn, when B. and C. beginn 
ſeverally to Work with it? 5 
25. As the Diameter of à Circle, is the only neceſſary 
Dimenſion to find the greateſt Square that may 
either be inſcribed, or the ſmalleſt that may be cir. 
cumſcribed: I demand what Difference there is in 
the Area of the Section of a round Tree, 20 Inches 
over, conſidered both thoſe Ways; and how far the 
Reſult, from each of thoſe Dimenſions differ from 
the Truth in the circular Meaſure. 3 
26. Having paved a Semi-Circle Alcove with black and 
white Marble at 2s. 4d. per Foot, the Maſon's Bill 
was juſt 1ol. what then was this Arch in Front, con- 
ſidering that as ,7834 the Area of the Circle, the 
Square of whoſe Diameter is 1, ſo is the Area of 
any other Circle to the Square of its Diameter ? _ 
27. What Proportion is there between the Arpent of 
France, which contains 100 Square Poles, of 18 
Feet each, and the Englith &cre, containing 160 
uare Poles of 162 Feet each, confidering that the 
Length of the French Foot is to the Engliſh as 16 
to Ig. 8 44151154 | | 
28. In — * any one [Horſe Chaiſe within a Ring of a 
certain Diameter, it was obſerved, that the outer 
Wheel made two turns while the inner made but 
one: the Wheels were equally bigh, and ſuppoſing 
them fixed at the ſtatuable Diſtance, or 5 Feet aſun- 
der on the Axle tree: Pray what was the Circum- 
ference of the Track deſcribed by the outer Wheel? 
29. The Area of a Sector (ſuppoſing one of the Diviſions 
of a Wilderneſs) which being ſtruck from a Center, 
with a Line 30 Yards” long, makes the ſweep, or 
circular Part, 63 Feet, is required. 
30. If the Chord or Line drawn through the two Ends of 
the Curve be 15 Inches ſhorter than the Arch Line; 
| I demand the Segment ? ; 
31. The Ellipſe in Groſvenor Square meaſures 840 
Links the Jong2ſt Way, and 612 acroſs within the 
rails; the Walls are 14 Inches thick : what Ground 


doth they encloſe, and what do they ſtand upon ? 


The 
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The Dimenſions of all fimilar Figures are in Proper- 
tion to their Areas, as the Squares of their reſpective 
Sides, et contra. he MES: - 


32. If a round Pillar, 7 Inches over, has 4 Feet of Stone 
in it, of what Diameter is the Column, of equal 
Length, that Meafures ten Times as much? "7 
33. A Pipe of fix Inches bore will be 3. Hours in running 
off a certain Quantity of Water, in what Time will 
4 Pipes, each 3 Inches bore, be in diſcharging. 
double the Quantity ? DS SL 
34. A Yard of Rope 9 Inches round weighs, ſuppoſe 
; 221b, what will a Fathom. of that weigh, which 
_ meaſures a Foot about? 5 
35. If 20 Feet of lion Railing ſhall weigh half a Tou 
When the Bars are an Inch. and Quarter Square; 
what will zo Feet of ditto come to at 35d. per lb. 
the Bars bling but Z of an Inch Square? 
36. A Looking Glaſs is 16 Inches by , and contains a 
Foot of Glaſs: what will the Content of the Plate 
be that has twice the length, and three Times the 
breadth? 3 8 
37. A Sack that holds three Buſhels*of Corn, is 223 Inches 
broad when empty: what would the Sack contain, 
that being of the ſame length, had twice its Cir- 
cumference, or twice its breadth ? t 
38. My Plumber has ſet me up a Ciſtern, and his Shop- 
Book being burnt, he has no Means of bringing in 
the Charge, and 1 do not chuſe to take it down to 
have it weighed: but by meaſure he finds it con- 
tains 64 ſquare Feet 6, and that it was g of an Inch 
preciſely in thickneſs. Lead was then wrought at 
211;-per Fodder.. Let the Accomptant, from theſe: 
Items, make out the Poor Man's Bill, confidering; 
farther, that 4 Oz. is the Weight of a Cubic Inch 
of Lead? Ef s TY ns 


7 
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74. MEN SURATION of SOLIDS; 


PROBLEM XII, þ 
To find the Solidity of a Cube, Priſm, or Right Cylinders | 


| 


£4. 22 


Tig. 13.3] | | Fig. 14 


Nault] oly the Area of the Baſe into the height or alti· 
tude, and the Product will be the Solidity. 8 


N 
TY What i is the Solid Content of a Cube whoſe Side i is F 


242 Feet? 
2. How many Ale Gallons of Water witha Ciſtern hold 
whoſe length, breadth and depth, are 4 Feetg Inches, 
3 Feet 6, Inches and 2 Feet 10 Inches? 
3. What is the Content of a Cylinder whoſe Diameter 
is 41 Feet and 8 Feet high? ; 3 


PP OB L E M xlv. 


ITo find the Convex Surface of auigheCylinder, as Fig. 14. 
a RULE. 


* 


1 een wn. hs 0 | 
5 alt ply the Circumference of the Baſe by the Altitude? 


of the Cylinder, ang the Product will. g”_ the CONVEX: 
Gur{9ces.. | | 


7 EXAMPLE 
: Co What is the convex Surface of a'right cylinder whoſe: 
Circumference is 104 Feet and height 74 F cet. 
oP TW 254 - 

To find.the Solidity of aPyramidor right: Cones. 


0 


big. 15. 1 © Je Fig. 16. 


R UL K 


mne the Area of the Baſe by a third Part of the 
Altitude, and the Product will be the Content required. 


err 
5. Required tlie Solidity of a Square Pyramid; each 


Side of whoſe Baſe is 12 Feet and the ſlant height 17 
Feet? 


6. What is the Solid Content of 2 ——— Pyramid: 
whoſe height is 30 Feet, and each Side of its Baſe 5 
7. Wat is tne Solidity: of 2 Come; whoſe. kale is 35 
Feet diameter, and Altitude 6 Feet? 
FP XVI. 


\ To find the convex Surface, a Pyramid or Cone (as 
ig. 


15 and 16. 
CO B b R UL E.. 
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Multiply the Perimeter or Circumference of the Bale, 


by the ſlant height or length of the Side (A C) and half. 
the Product will be the Area. | EE 


R X AM P L E 8. ET © 
8. What is the Surface of a. Triangular Pyramid, the 
flant height is being 20 Feet and each Side of the 
Baſe 33? | BE» 
9. What is the convex Surface of a right Cone whoſe 
Baſe is 45 Feet in Cixcumnference; and ſiant Side is. 
20 Feet in length? | OE 
| P R OB L E M XVI. | 
To find the Solidity of a Furſtum-of a Pyramid or Cone. 


Add into one Sum the Areas of the two Ends and the 
near. proportional. between them, multiply the Sum by 
The perpendicular Height, and 3 of the Product. will be 
the Solidity. | | ; 


ann 


10. How many Solid -Feet- are there in a Tree whoſe 
Baſes are Squares, each Side of the one being 15, 
- Inches, and each Side of the other 6, and tn. 
Length meaſures along the Side 24 Feet? | 
14. What is the Content of the Furſtum of a Cone 60 
Feet high, the Diameter of its ends being 20-and. 3- 
— a . 
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12. How many ſolid Peet are tliere in a conical Furſtum; 
the Circumferences of whoſe Baſes are 66. and 56. 
* Feet, height is 4 Feet? „ 

PF E O-B- (K 
To find the conyex Surface of:the Furſtum cf a Pyramid 
= or right Cone. | | | 
4 r | 
| Multiply the Sum of the Perimeters er Circumference 
of the Ends, by the ſlant Height and, half the Product 
be the Su face required.  _ | 
BE, X M Bro BB & 
13. How many Square Feet are in the Surface of a Fur- 
ſtum er a Square Pyramid, whoſe ſlant height is 10+ 
Feet, each Side of the greater Baſe, being 3 Feet 4 

Inches, and each Side. of the leſs 2 Feet 2 Inches. 
14. How many Square Feet are in the:Swifice of a Fur-- | 
ſtum of a Bone, whoſe Circumference of its. Ends ate 

32 and 8 Feet? | 

15. If a Segment of 6. Feet ſlant height be cut off a Cone, 
. whoſe flant height is 30 Feet, and the Circumference: 
of its Baſe: 10 Feet, what will be.the.Surface of the 
Furſtum ?. | 


P R OB L E M XIX. 
To find the Solidity of a Cuneus or Wedge. 
„5 : 


Fig. 19. D 6 


1 85 „ L-$-- 4 + | 

Muültiply the Area of the Baſe, by half the Altitude of 
kene Edge, and the Product will give Solidity. 

% ME 1 Bo 

37. What is the Solidity of a Wedge whoſe Baſe mea«- 

ſures 30 Feet by 16, and whofe height is 42. 

< BY 25 p R O. 
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EE EEE = on 
To find the Solidity of. a Pavilion Roof. 
| F i . 


R N 
o tlie Length of the Ridge, add twice the Side of | 
the Baſe which is parrallel to it: Multiply the Sum by 
the other Side of the Ba'e, and the Product which ariſes 
by a fixth- Part of the Altitude, and * ſecond: FINITE I 
will give the Solidity. 


Thus, EFTZTB N Cx 


EX 4 M* PL BK. 5 
18. What is the Sohdity of a Pavilion Roof, w hofe Bale 
is 36 by 20, ridge parallel to the greater Side is 16. 
TT © 035 L 6 26 MC 8 
To find the Solidity of the Furſtum of a Square P'yras 
mid, made by a Section parallel to the BaſG. : 
R © Jo B. 

To the Areas of the Ends, add the product of their: 
Sides, multiply the Sum by a third Part of tlie Altitude, 
and the Product will give the Solidity. 

E XA -d#F-P- LE; * 
19. What is the Solidity of the Furſtum of a Pyramid 60 
Feet high, whaſe Ends are 16 and 13 Feet Square. 


P R O B L E. M XI. 
To find the Solidity of a Priſmoid 


* — 5 
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R U I. E. 


o the Area of the Ends, add the Product of the Sums 
of the Lengths and Breadihs; multiply this Sum by a 
Axth Part of the Altitude, and the Product will give the 
Solidity - ; 


TOW ABXBC4EFxFGC+AB+EFXB C+F Exp 


R'X'A'M FE ©. 


20. What i is the ſolid Content of a Canal 304 Feet by 20 
at Top, 300 Feet by 16 at bottom, and 5 F et deep? 


P R OI E E M XXII. 


The Diameter A. B. or Semi-Diameter of a | Globe be- 
ing sizen, to find the W 


Fig. 22. 5 


1 8 * 

* 
* 15 1 . 
E & i» = 
a4 — 


R UI. E s. 


Find the Circnmference of 4 great Circle upon the 
Globe, by Prob. 6, Rule 1, or by multiplying: 
Radius by 6. 283 2, multiply the Circumference by 
the Diameter, and the Product will give the: 

Superfices, er, 
2. Multiply 3.1436 by the Square of the Diameter, and 
the Product will give the Superfices, or, 
3. Multiply the Square of the Semi- Diameter by 88, 
divide the Product by 7, and the Quotient wilt 
give the Superfices. 


KR LAMP ÞES: 


19. What i is the Superfices of a Globe, whoſe Diameter 


is 
20. What is the Superfices: of a Globe, whoſe Semi- 


Diameter is & Inches 2 | 
E R O- 
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PROBLEM _--. 0 


The Diameter A. B. of a Globe being given, to find 
the Solidity or Content (ſee Fig. to Prob. 23.) 


Rt UD N S 


* 1. pind the Super fices by the laſt Prob. en the R 
| Superfices by a third Part of the Diameter, and tl 
| the Product will be the Content, or, 
2. Multiply the Cube of the Diameter by „52 36, and 
the Product wiltgive the Content, or, 
3. Find the Content of a cifcumſcribing Cylinder, by 
Prob. 13, and take two thirds of it for the Content 


| of the Globe, 
For a Globe is two thirds of its circumſcribing Cylinder, 
is the Content of a G whoſe Diameter is 1. 


A 
21. What is the Content of a Globe whoſe Diameter is 7? 
22. What is the Solidity of a Globe. whof: Diameter is 
| 12? 8 
p R O B L E M xxv. 
To find the Superfices of a Segment of a Globe: 


e aQ 
f 8 | 2 2 
Fig. 23 | 
Ps 
N 
W 
Pe : „* 
oi 
. 


Multiply the Circum ference of the Globe by the height 
of the Segment, D, C, and the Product will be the 


— | 
dy IX AoM P DB 


| 23. What is the Superfices of a Segment 9 Feet high, 
cut from a Globe of 42 Feet Diameter? 
P R O- 


Y 
q 


Menſuration. 
P R O B U E M - XXVT. 

To find the Solidity of a Segment of the 9 ſee 
Fiz, to the laſt Prob 

Thus 3 CE-2 C > D-xC DX,5236. 
| . 

From three Times the Diameter of the Globe, tals 
twice the Altitude of Segment ; multiply together the 
Remainder the Square of the Altitude, and 0,5236, aud 
tis Product will give the Solidity. 

R X A M P L. R. 
24, What i is the Solidity of a Segment 4 F et high, cut 
from a Globe 18 Feet Diameter? 

"FR V.k4i4 0 XXVII. 

Jo find the Solid Content of a Spheroid, 


Fig. 24+ 


Ty. 
«a UL. 

The Square Diameter, A, B, of the greateſt Circle, 
nultiplied by the Lengtly C, P, and the Product multi- 
Flied again by o, 5236, will give the Solidity. 

E A ⏑⏑ N 


25, What is the Solid Content of a Spheroid, what 


Diameter of the greateſt Circle is 33 Inches, and 
the Length 55 Inches? 


PP 2&7 4K Ww.. Xx 
To find the Solidity of a Parabolics Spindle, 


: 
: ! 0 Fu — — 
- eo — — — 


p 4 3 408 — oY 
— RH 5 = PEI. 
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Menſurution. 


kt U K . 


The Square of the Diameter (C D) of the greateſt 
Circle multiplied by ,41888 (being 3s of ,7854) and 
that Product again by its Length (A B) will be the Se- 


lidiff. 
TY a LM 


26. What is the Solidity of a Parabolick Spindle, IO 
greatelt Diameter is 36, and its length 99 Inches? 


P R OB L. E M * 


To meaſure TimBrR, 


A Square Piece of Timber equally thick at both Ends | 
fs a Priſm, a round Piece equally thick at both Ends, is 


a Cylinder: a Square Piece that Tapers regularly is the 


Furſtum of a Pyramid; and a round Piece that Tapers 
regularly, is the Furſtum of a Cone: and the Contents 
of theſe Solids may be exactly computed their reſpective 
Rules. 

But becauſe the Menſuration of tapering Timber by 


the exact Rules is troubleſome, an Approximation has 


taken Place, and the Contents of fuch Trees are generally 
computed by the following | 
RU . | 

Mujtiply the Square of the Girt in Inches, by the 


Length in Feet, divide the Product by 144, and the Quo- 
tient will be the Content in Feet. 


R E M A R E 8. 


1. Tbe Girt of 2 Piece of Timber is a fourth Part of its 
Compaſs or Circumference at the Middle. 
2. Trees of regular growth muſt be meaſured in Parts or 
Pieces, as above directed. | 
3. Allowance muſt be made for the thickneſs of Fark 
(if on the Tree.) 
4. When the Timber is to he reduced to Loads 
divide the Feet in Pers = { by ö — gives the Load. 
as, 40 Feet make one Load of rough Timber, and 50 one 


of hewnz 


E X> 
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| AX ARRESTS 
28. What is the Content of a Tree, whoſe Girt i is 10 
F Inches, and Length 16 Feet ? 
29. What is the Content of a Tree, whoſe Compaſs is 64. 
Inches, and length 303 Feet? 
30. How many Loads of Timber are there in a hewn Tree. 


whoſe breadth is 42 Inches, Gepth 30 Inches and 
length 40 Feet? 


G Au 1:N'4- of Ca K s. 
Enn 2 
The Bung Diameter E F, Head Diameter C D, and 


Length of the Caſk. A B (within Side) being given; to 
find the Content of a Fan, nearly equal to it. 


„ 


i, To twice the Area of the Circle at the Bung, add 
the Area of the Circle of the Head, multiply the 
Sum by one Third of the Length of the Caſk, the 
Product is the Content in Cubic Inches, which 
are converted into Gallons, by dividing by 282 
for Ale, and 231 for Wine Gallons, cr, | 

2. To the Square of the Head Diameter add twice 
that of the Bung Diameter ; and from the Sum 
take two fifths of the Square of the Difference of 
the ſaid Diameters; then multiply the Remainder 
by the Length of the Caſk; then if the Product 
be multiplied a 15 

5 EN 8 divided 1 107%. 15 7 } for Ale 18 
00113333 | 882.35 J Wine |] Pro» 
duct or Quotient Win — the Meaſure in Ry + 

G : X, < 


* 


A 
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36. What is the Content of a Caſk, whoſe Bung Dia- 
meter, Head Diameter, and length is 32,26 and 4o | 
Inches, within Side reſpectively? SE 
37. Suppoſe the Bung Diameter of a Caſk to be 40 
Inches, Head 36, and length 64, require the Con- 
tent both in Ale and Wine Gallons? 


” 


 QuesT10Nns for Exerciſe in MensURATION of Sol IDs. + 


1. What is the Difference of a ſolid half Foot, half a | 
Foot Solid? | i 
2. What is the Proportion in one Point of Space, be- 
tween aRocm 252 Feet long, 20 Feet 2 Inches broad, 
14 Feet high, and 2 others of juſt 4 the Dimenſions? 
3. Another Room is 17 Feet 7 Inches long within, 13 | 
| Feet 10 Inches broad, and 94 Feet high, it has a 
Chimney carried up ftraight in the Angle, the Plan 
whereof js juit the half of $53 Feet, by + Feet 2 
Inches: The Queſtion is, how many Cubic Feet of 
Air the ſame will contain allowing the Content of 
the Fire Place and Windows at 4 ſolid Yards? 
4. A Ship's Hold is 1122 Feet long, 32 broad, 55 Feet 
deep: how many Bales of Goods, 3 Feet 4 Inches 
Jong, 2 Feet 4 luches broad, and 3 Feet deep, may 
be ſtowed therein, leaving a gang Way the whole of 
4 Feet broad? N | 
g. I want a rectangular Ciſtern, that as r6lb, to the Foot 
Square, ſhall weigh juſt a Fedder of Lead, it mutt be 
8 Feet long, and 44 over: How many Hhds. Wine 
Meaſure will this contain, taking it al 4 of an inch 
from the 'Top ? . 1 
6. A Log of Timber is 182 Feet long, 18 Inches broad, 
and 14 Inches thick, die ſquare althrough ; now if 
2 Solid Feet and 3; be {awed off the End; how long 
will the Piece then be ? 25 7 - 
7. The ſolid Content of a Square Stone is found to be 
1261 Feet, its Length is 83 Feet: What is the Area 
of one End, and what the depth, if the breadth 
aſſigned be 382 Inches? 
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8. The Dimenſions of the circular Wincheſter Buſhel are 

183 Inches over, and-8 Inches deep: How many”. 
Q arters of Grain will a ſquare Bin hold, that mea- 
ſures 7 Feet 10 long, 3 Feet 10 broad, and 4 Feet 
2 deep within? 

9. Taking the Dimenſions of the Buſhel, as above, what 
muſt the Diameter of the Circular Meaſure be which 
— I 4 Inches deep wilt hold 9 Buſhels of Sea: coal 

rucx? 

10. A Priſm of two equal Paſes and fix equal Sides that 

| meaſure 28 Inches croſs the Center, from Corner to» 
Corner: the Superficia! and the Solid Content is re- 
quired, taking the Length at 134 Inches? 

II. I have a rolling Stone 44 Inches in Citcumference, 
and am to cut off three Cubic Feet from one end: 
whereabouts muſt the Se ion be made ? 

12. I would have a Syringe an Inch and 4 in Bore to hold 
a Pint Wine Meaſure of any Fluid 5 what muſt the 
Length of the Piſton ſufficient to make an injection 
with it be? 

13. } would have a Cubic Bin made capable of receiving: 

juſt 137 Quarters of Wheat, Wincheſter Meaſure: 
What will be the Length of one of its Sides ? 

14. A Bath ſtone, 20 Inches long, 15 ver, and 8 d- ep, 

weigh zzolb how many Cube Feet thereof will: 

Freight a Ship 299 Tons? 

ts, If the Rule in Prob. zo, be not conſidered in the- 

Price appointed, pray on which Side lies the ad- 
vantage? 

16. The Solid Content of a Globe 20 inches in "Diameter 3; 

ga Cylinder of the ſame Diameter, 20 Inclies Ing. 
and a Cone 20 Inches Diameter at the Baſe and 20 
Inches high, are ſeverally required ; and alſo what: 
they will coſt painting, at 8d per ya 

17. Our Satellite the Moon, is a Globe in Diameter 2170 
Miles; I require how miny Quarters of Wheat lhe? 
would contain, if hollow, 2150 ſolid Inches being: 

the Buſhel; and how much Yard wide Stuff would! 
make her a Waiſtcoat was ſhe to be cloathed ?* | 

18. Suppoſe the Atmoſphere, or Body of the Arr and 
Vapours ſurrounds * Globe of the Earth and Sea 

C 2 to 
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to 60 Miles above the Surface, and the Farth is 7970 
Miles in Diameter; how many Cubic Yards of. Air 
then haug about and revolve along with this Planet? 

19, A Square Pyramid whoſe Sides at the Baſe meaſure 
30 Inches a Piece, and is 21 Feet high by the Slope 
in the Middle of each Side of the Baſe, is to be ſold 
at 75--per ſolid Foot: and if the poliſting the Surface 
of the Sides will be sd. per Foot more: I would 
know the coſi of thi: Stone when finiſhed ? 

20. Around Maſk-vat meaſures at the Top. 72 Inches 
Oe, Winn, at the bottom 54, the perpendicular 
dy; th being 42 Inches, the Cantent in Ale Gallons 
18 186 uired? 

21. The Shaft of a round P. Har, 16 Inches in Diameter 
at the T "Pals about eight of the Bo: tom Diameters in 
Height, + whereot is truly cylindrical, and the other. 
3 {welling, but we will ſuppoſe it Tapers ſtraight, 
and that it is tz leſs at the Top than at bottom; the 

Price of the Store and Workmanſhip. is ſought, at 
35: g. per Cubic Foot ; and farther, the ſuperficial 
Con ent, including both ends? 

22. A Stick x ſquare Timber Tapers fraight: the Side 
ot the greater End is 19 Inches, at the leſs 133 
Inches, the Length 16E Feet 6 Inches, the Value, at 
2s. 6d. per Foot ſolid, is demanded ? 

23%. What Quantity of. Brandy will the Diſtiller's tun. 

| contain, that meaſures 40 Inches within at Head; 

'£2 at Bung, and 160 Inches long: and how many 
Barrels of London Ale would fill it ? 

24. Suppole the Globe or Ball, on the Top of St. Paul's 

Church to be 6 Feet in Diameter; what did the 

gilding thereof come to, at 33d. per Inch ſquate, 

25, The famous Tun of Heiddelburgh, that being hereto- 
fore annuaily replenithed with Rheniſh, had in it. 
ſome Wine that was many Ages old; before the 
French. demoliſhed it in the late War, it was 31 
Feet in length, and 21 in Diameter, and pretty 
wearly cylindrical : pray how many Tuns of Wine 
weuld the ſame contain ? 


SPECIFIC 


Specific Gravity of Metals. - 


i ATE 


Of 


SP K. 1. 1 % GRAVITY: 
M R T A L S. 


The ſpeciſic Gravity of a Body, 1 is the Relation that the: 
Weight of a Body of one Kind hath to the Weight of an 
equal Magnitude of a Body of another kind; the Know- 
jedge of which is of great uſe in computing the Weights 

ef fuch Bodies as are too unweildy to have their Weight: 
diſcovered dy other Means. 


The following TABLE fhews the Specific Gravity 
of Metals, and other Bodies; and the 


Rain Water; 


to 


Weight of a. Cubic [uch of each, in Parts of a Found! 
Averdupoiſe, aud of Ounces I roy, and Parts of an. 


Ounce. 


B O D 1 ECS. 


Fine Gold 
Standard Gold i 
Coaſt Geld 
Quick Silver 
Lead 
Fine Silver 
Standard Silver: 
Cat Silver 
Copper 
Plate Brafs 
Caſt Braſs 
Steel 
Bar Iron 
Black Tin 
Caſt Irm 
Load Stone 
Rue Slate 
Viened Marble 


F 
f 7.764 
5 


19.640 
9 520. 
18.888 


13 702. 


11.313 
Il OQI 


10.529 
- 10.528 


8.709 
8.350 


F 3.104 


7. 880 


7 238 
135 
J. 106. 


3.500 
2.702 


Cc 


Sp. Grav. 


| 


wennn 


Wilb. avoir. 
0.7 103587 19.352672 : 
o. 706 185 | 9.962625 
0.0828703 | 9:G11707 
0 497654 7.384417: 
o. 409 1696 5.984910 - 
O. 4011501 58500355 
o. 3844400 $-550769- 
0.3807870 | $-502967 © 
o. 317 1658 | 4.471201 
9. 2942593 4405273 
* 4.72409 
2839265 4.14227 
o. 2808 159 4.031301 
| © 261790: 0 3.861519 
o. 2 580047 3.806558 
0. 1846788 2.724083 
01264914 1.867272: 
o. 097 7286 | 1.42941T 
B.O DIE. S.. 


W 
—— —— 
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Ivory 


* 


. - 
r ———ͤ%7k Is oe 4—— 4/0 Ir nor ——_— — 
— — — — 


1 
i 


Common Glaſs 


Flint Stone 
Portland Stone 
Free Stone 
Brick 
Alubaſter. 


Born 


Brimſtone 
Clay 


Lignum-vite: 

Coal 

Pitch 

Mahogany Wood 

Dry Box Wood 

Milk 

Sea Water 

Rain Water 

Red Wine 

Bees Wax 

Lnſeed Oil 

Proof Spirits: 
or Brandy. 

Dry Oak 

Olive Oil 

Beech 

Try Elm 1 


Dry Ath 


Dry Wainſcot 
Drv ; eHow Fir 
Cedar 

Diy white ”_ 
Cork. © 

Akt | 


] 5p. Grav. 
* 5 


lt 2.882 


2352 


1 


s 2.600 


2 570 


2 090 
1.888 


1.800 
1 712 
I.327 
e 
1.150 
1.063 
1,030 


1.033 


o. 993 


8 0995 
| * o. 337095 


0.932 


o. 915 
0.913 


0.613 


o. 240 


10.0012 


' 1.000 | 


0-927 | 


0.854 
o. 80 


9.747 


Specific Gravity of Metals. 
BODIES. 


wt. Ib. avoir. 


o 0940303 


0· 933883 


90. 0929543 
o. og 15788 
0.723379 


o. 0662606 


0 0651042 
o. 0619213 
0. 0479862 


O. 045 3921 
9.041943 
o 0384475 


0. 0372530 
0.0372530 


o. 0361690 
O. 0359158 
0.035988 { 


0.0335503 


o. 330946 
0 0330222 | 
o. o308883 


0. 0289352 


0.0270182 


0 0237630 
9.0221715 


0.0205801: 


o. o 186805 
Q. 00004 34 


wt. Oz. troy, 


1 360841 
1.351419 
1.345139 
1.231038' 


1.046801 


0.988450 
0.958489. 


0.949424. 
0. 902498 


0.699936 


0.661959 
0. 606579 
0. 5 60691 

0.543282 
O 543742 
0.527458 

0.523766: 
0.524920 

0.491591 
0.489008 
0.481569 
0.450419 
0.421966 
0.394011 
0.340539 


. 0.323 332 


| 


o. 300 123 
0.126590 
o. 000633 
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| CA ST $- 1: | 
The linear Dimenſions, or Sclidity of any Body be ing 
Ziven to find its Weight. 
. 2 
Moultiply the Cubic Inches contained in that Pody by 
the Tabular Weight correſponding will give the Weight, 
in Pounds Avoirdupoiſe, or Ounces Troy. 
EN. 4M PE .KS. 
1. What is the Weight of a Piece of Oak, of a rectan- 
gular form whoſe Solidity is 12096 Cubic Inches? 
2. What is the Weight of a Piece of Fir whoſe Girt is: 
20 In ches, and length 40 Feet? | | 
3. What is the Weight of an :ron Shot of 7 Inches 
Diameter? | 1 | 
4. What is the Diameter of an Iron Shot, weighing 421d. 
A voirdupoiſe ? | „ | 
5. What is the Weight of an Iron Bomb Shell, of 3 
Inches thick; the greateſt Diameter being 16 [nches ? 
6. Required the Weight of one of tie Portland Key 
Stones, to the Middle Arch of Weſtminſter-Bridge: 
the Drameter of the Arch being 76 Feet, the Height 
of the Key Stone 5 Feet; the Cord of its greateſt 
Breadth, to the Front of the Arch 3 Feet ] aches, 
and its depth in the Arch 4 Feet ? A 
7. Fn the Walls of Balbeck in Turky, there are three: 
| Stones laid end to end, now in Sight, that meaſure 
in Length 61 Yards; one of which in particular is 
6z3 Feet long, 12 Feet thick and 4 Yards over: now 
if this Flock was Marble, what Power would balance 
It, ſo as to prepare it fo: moving? | 


A $. EB Is 
The Weight of any Body being given to find the 

Solidity. „ 
U 


Divide the given Weight by the Tabular Weight cor- 
reſponding to the Name of the ſame Kind; and the 


Quotient will be the Solidity in Cubic Inches. 1 


2 
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8. What will a Block of Marble weighing 8 Tons, 14 
cwt. come to at 6s. a Foot Solid? 
What is the Diameter of an Iron Shot, weighing 
42lb avoirdupoife? 
10. Svppoſe that a Man of War, with all its Ordnance, 
| rigging and appointment, draws ſo much Water as 
to diſplace 1300 Tons of Sea Water, London Beer 
Meaſure; the Weight of the Veſſel is required? 
34, What will a Chain of Standard Gold weigh in Water, 
that raiſes a Fluid an Inch, ina Veilel three Inches 
ſquare, when put into it; and ſuppoſing the Work- 
man had adulterated the ſaid Chain with 142 Ounces 
of Silver; how much higher would the Water, upon 
its immerſion being raiſed in the Veſſel? 
22. Hiero king of Sicily, ordered his Jeweller to make 
| him a Crown containing 63 Ounces of Gold; the 
Workmen thought ſubſtituting part Silver therein, 
to have a proper Perquiſite; Which taking Air, 
Archimedes was appointed to examine it, who, on 
putting it into a Veſſel of Water, found it raiſed the 
Fluid, or that itſelf contained 8 2245 Cubic Inches 
of Metal, and having diſcovered that the Cubic Inch 
of Gold more critically weighed 10, 36 Ounces, and 
that of Silver but 5,85 Ounces; he by calculation, 
Found what Part of his Majeſty's Gold had been 
— 1 Ag and you are deſired to repeat the Pro- 
= | | 


| The Greeks from their Olympiad of C 
Tue Romans from Nabonaſſar King of 


The Mahometans from the Flight of F 4626 


INES EA NS A EA RSA 
ASS ANA HN 5 


278 83 


TUTOR's GUIDE. 


16. CHRONOLOGY. 


: 1 the Art of eflimating and comparing together the 


Times when any memorable Tranſaction hath hap- 
pened, ſuch as are related in Hiſtory, whether civil 9 


| ecclefiaſticat. 


It alſo takes a View of the various Faſts, canenders 


and Methods of computing Time practiſed by different 


Nations, compares them together and ſettles ſuch Order 
and Harmony among them, that the exact Time in which 
any remarkable Event happened may be certainly known. 
Years [Years - 
of the |before 
| World. Chriſt. 
Some have dated their Events from "I 5 
- Creation of the World E Gt 
Others from the Deluge or Flood — 16;6 | 2348 
3228 | 1776 


4 Years en = 


Babvlon - — 3257 


| 753 
Some Hiſt +ians from the Death of 2 | 
Alexander the Great 3676 324 
We from ihe Birth of Chriſt - 4004 K D. 
P 


Mahamet and called the Hegiia 


622 
R O- 
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Chronology, 
FR O n l. KM . 


To find whether any given Vear be Leap Vear. 


RU T 


Divide the given Year by 4 if o remains. it is Leap 
Year, but if 1, 2, 3, remains it is ſo many Years after. 


E X AM P I. E s. 


1. Is 1779 Leap Year? 
2. Is 1776 Leap Lear? 


Note, 1 Leap Year is every jd Year, fo called front 


leaping or advaucing a Day more that Year than 


any other, that Year has then 366 Days in and 
February 29. 


PROBLEM *. 


To find the Dominical Letter till the Year 1800. 


e 


To tlie given Year add its fourth Part omitting Frac» 
tions, divide that Sum by 7 the Remainder, the Re- 
mainder taken from ſeven, leaves the Index of the Letter | 
in the common Year's reckoning. : 


n 
n 


But in Leap Years, this Letter and its proceeding one are 
the Dominical Letters. 


CE Aur Ls 


For the Year 1779, I demand the Dominical Letter? 


4. For the Year 1766, I demand the Dominical Letter ? 


2. The D::min1cal Letter is that Letter of the Alpha» 


bet which points out in the Calendar the Sundays 


throughout the Year, thence allo called the 


Sunday Leiter; of theſe Letters are conſequently: 


feven before mentioned, beginning with the firſt 
Letter of the Alphabet, and as in Leap Year there 
is an intercalary Day there are then two, one 
ſerving January and Fe“ Tuary and its following: 
Letiei the remaining Part « oi the Year. 

2 . R U L E. 


EF OD SLE Wm, 
To know on what Day in the Week any propoſed Da 
of the Mouth will fall. : mes a 
Fe . 
Firſt find the Dominical Letter, then the Day of the 
Weck the firſt of the propoſed Months fall on, which is 
known by the two following Lines. 


At Dover dwells George Brown, Eſquire, 
_ Good Chriſtopher Finch and David Frier. 


Where the firſt Letter of each Word anſwers to the Letter 
belonging to the firſt Day of the Montus in order, from 
January to December. „ | 
1. You muſt obſerve that the iſt, Sth, 15th, 22d and 

29th Day of any Month falls on tne ſame Day of 


the Week. 


5. In 1779 on what Day of the Week does the 19th of 
May fall, it being Queen Charlotte's Birth Day? 


on in 1776 being King George the Third's Birth 
- lt -2.: Q. B LB NE: V.-: | 
To find the Year of the Solar, Lunar or Golden Num- 
ber and Indiction Cycles. | 
| R UL E. N 
To the given Year add 9, for the Solar 1, for the Lunar 
3, for the Indiction divide the Sums in Order by 28, 
19, 15, the remainder in each ihews the Year of its 
teſpettive Cycle. | 
E X AMP L E. 


7. Required the Year of the Solar, Lunar and Indiction 


Cycles for the Years 1779 and 17767 


4. The Solar Cycle or the Cycle of the Sun, is a 


Period of 28 Years ; in which Time all the Va- 
2 7 1 riet ies 
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6, On what Day of the Week does the 4th of June fall 


—̃ — ——— —— — — 
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rieties of the Dominical Letters will have hap- 

pened, and the 29th Year the Cycle begins again, 

when the ſame Order of the Letters will return 
as were 28 Years before. 

At the Birth of Chriſt, Years had paſt in this 
oy cle. 

The Lunar Cycle, or ycle of the Moon, or Golden 
Number, is a Pen of 19 Vears, containing all 
the Variations of the Days on which the new and 
full Moons happen, after which Time they fall on 
the ſame Days they did 19 Years before, and he 
begins again within the Sun, 

But u hen a Centifſimal or Hundredth Year falls in 
the Cycle, the new and full Moon according to 
the new Stile, will fall a Day later than other- 
wiſe. The Birth of Chriſt happened | in the ſecond 
Year of this Cycle. 

The Roman Indiction is a Cycle of I; Yes, which 
firſt began the third Year before Chriſt, 


r ROL 
To ſind the Epact till the Year 1900. | 


NR U LE: 


Multip!y the Golden Number for the given Year by 
11, divide that Product by 3o, and from the Remaindet 
take 11 leaves the Epact. If the Remainder is leſs than 

11 add 19 to it, and the Sum will be the Epact. 


EXAMPLES. 


8. Find the Epact for the Year 1476. 
9. Required the Epact for the Year 1779. 


5. The Epact of any Year is the Moon's Age at the 
Beginning of that Vear, that is, the N 15 s paſt 
ſince the laſt new Moon, 


Pp ROBLE M VI. 


To Rad the Moon! 8 Age. . 8 
| R U LB, 


Chronology.  qot. 
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To the Epact add the Number and Day of the Month, 
their Sum, if under zo, is the Moon's Age. Fut if that 
Sum is greater than 3o taken from it leaves the Moon's 
Age. ” | | 
The Moon's Age taken from 30, leave the Day of the 
next Change. 5 
When the Solar and Lunar Cycles begin together, the 
Moon's Age on the firſt of each Month, or the Montlily 
Epacts, are called the Numbers of the Month, and are as 
follows, viz. | | 305 
For Jan, Feb. Mar. April. May. June. 
Thele o. 2. 1. 9. 4+ 4. 
For july. Aug. Sep. Oct. Nov. Decem. 
Thee, he: :« 8. 10. 10. 


M 


10. Required the Moon's Age on May 21, 1976? _ 
11, What is the Moon's Age on the 24th of March 1779 


* 
- 


6, The Moon's Age is how many Day's are paſt ſince 
the Day of her Change, which Age never exceeds , 


30 Days. 178 
8 „ i 
| ; To find when Eaſter day will happen. 


ob | : 
Find the Moon's Age (by the laſt Prob.) on the 21ſt of 
March in cemmon Years, or on the zoth in Leap Years, 
and if it be 14, find the Week Day, (by Prob. 3.; and 
the Sunday following is Eaſter Day. 
If the Moon's Age is hot 14, reckon as many Days for- 
ward as make 14, find the correſponding Week Day, and 
the next Day following is Eaſter Day. | 


ZV 
12. On what Day does Eafter Sunday fall for the Lear 


1776? | 8 
13. Required the Time of Eaſter Day, for the Year 1779 


wy 2 


> 
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7, Fafter is the Time when Chriſtians celebrated the 
Reſurrection of Chrift from the grave. 

And took its riſe from Eaſtra, the Name of the Saxon h 
Deity or Goddeſs, whoſe Feſtival was celebrated X 
about this Time of the Year, and after its abo- 
liſhment by Chriſtianity, the Name was retained, 
and is to this Day uſed to fignifiy the Feſtival cf 
Chriſt's Reſurrection, as mentioned above. 


: „„ CC | | 
To find the Time of the Moon's Southing. I, 
3 . 1 
Multiply the Moon's Age by 4, divide the Product by 
5, Quotes the Hours, and the Remainder multiplied by 
12, gives the additional Minutes. 
If this Time is leſs than 12 Hours, it is the Time of 


Southing after Mid Day, but if greater, 12 Hours taken 
from it, leaves the Southing after Midnight. 


A N ee 
14. Required the Time of the Moon's Southing at Lon- 
don on the 21ſt of May, 1776. PP 


x5, At what Time does the Moon come to the Meridian 
at Priſtol Key on March 24, 1779? 


8. The Mcon's Southing at any Place, is the Time 
when ſhe comes to the Meridian, or is full So ith 
of that Place, which is every Day later by about 
48 Minutes, occaſioned by the Hours in a Day 

being divided by the 30 Times ſhe paſſes the 
Meridian from new Moon to new Moon. 


SF oOTtL EH IX 
To find the Time of High Water at any Place. 
5 o 
To the Time of the Moon's Southing add the Time 
the Moon has paſſed the Meridian to make High Water 
at that Place, and the Sum will ſhew the Time of High 
Water. „ ; 
: £1 The 


\ 
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The Diftance of the Moon from the Meridian when | : ö 
high N at the following Places is at London, ) bears | | 


N. E. or 5. E. 3 h. oo m. Briſtol Key ) bears E. by 8. — 
and W. by N. 6 h. 45 m. | 


E X AMPLE S. | 


16. On the 21ſt of May 1776, at what Time is it high 4 

Water at London? | if 

17. On the 24th of March 1779, at what Time i is it high 1 

Water at Briſtol Key? - 

10. High Water is the State of the Tide when higheſt | 
or the time it ceaſes to flow up. 


TV x r Boi | 


1. England was conquered by William I. Oct. 4, 1066, 
his Son William II. came to the Crown Sept. 9, 1087, 
and left Aug. 2. 11co, William III, received it Feb. 
3, 1689, and died March 8, d. how many Days | 
did each of theſe Princes govern? reſpe@ being had j 
to the intercalary Days, and to February every Leap i 
Year, as they roſe in the Courfe of Time. 

2, Richard the firſt ſucceeded his Father Henry I! july 
7, 1189; John his Brother ſucceeds him April 6, 
1199, Richard II. ſucceeded Edward III. on the 
21ſt of June 1357: and was depoſed by Henry IV. 
on t e Zoth of September, 1399; Richard III. cauſed 1 
his Nephew Edward V. and his Brother to be mur- ' | 

dered on the 18th of June 1483, and was ſlain him- 4 
felf on the 22d of Auguſt 1485: How many Days 
was the Realm governed by the three Richards, re- 
ſpect being ſtill had to the intercalary Days as they 

happened? 

3. The firſt Queen Mary came to the Crown July 8, 
1553; ſhe reigned 5 Years, 4 Months and q Days; 
her fitter Elizabeth ſucceeded, and James I. came to 
the Throne the 14th of March 1682, and he left it to 
his Son Charles 1. on the 27th of March 1625; who 
was forced from it Jan. 30. 1648: the Queſtion is, 
how many Days did thefe Princes reign, and at the 
Death of Charles I. how long had England been un- 

Dd 2 der 
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der an interupted Succeſſion of Proteſtant Princes, 
Mary I. being the laft profeſt Papiſt that enjoyed 
the Crown, not neglecting the intercalary Days in 
Feb as before? 

4. A Grant was made Feb. 14, in the the 10th of Henry 
I. who began his Reign in Ang. 2, 1100: it was 
reſumed Nov. 19 in the 4th of Henry III. who came 
to the Crown Oct. 19, 1216, it was received the 
16th Day of July in the i3th of Henry VII. who 
aicen*ed the Throne Aug. 22, 1485, but it was a 
{:cond Time revoked and finally ſuppieſfed in the 
46th of his Succeſſor Henry VIII. on the 10th of 
> ay. Now as this Man's Father died July 21, 1509, 
The Queltion Is, how many Days was this Grant in | 
Foice and how many did it lie Dormant ? 


hb. 10044220 
Exa APL ERS on the Tennes) RIAL GLoBe or Mays, 


1. What is the Latitude and Longitude of Peking in 
China, and Cape Horn? 
2. Required the Name of that Place whoſe Latitude i is 
18“. N. and Longitude 761 W. alfo of another 
Place whoſe Latitude is 342 8. and Longitude 163 
. What is the Difference of Latitude between London 
and Naples? alſo, between the Iſland of Barbados, 
-and Cape of Good Hope ? 
4+ Required the Diſtance (in Englith Miles) Jamaica is 
from London? alſo the Names of all thoſe Places, 
that are at the ſame Diſtance from London, as Rowe | 
wy - | 
8. Required |! the Sun's Declination, right Aſcenſion, and 
Meridian Altitude, on the 2oth of May ? 
6. Required the Time of the Sun's riſing and ſetting on 
the 2oth of May? alſo its mplitude at the lame 
Time? likewife when the Twilight begins and ends? 
7. What is the Sun's Azimuth, and Altitude on the 20th 
of May at 4 o Clock in the Afternoon ? 


——_— 


2 


_ 


„ 


cm wF OA 


co  —P i cp 


15. By the Almanack on the 
happen an Eclipſe of the Sun; I demand to know, 


Capri. 30⁰5 


TE What is the Angle of Pofition, or Bearing of Port 


Royal in Jamaica from London; and on the con- 
trary, London from Port Royal? 
9. When it is Noon, or 12 o'Clock, at London, what 


o' Clock is it at Peking in China? alſo at what Places 


are they Breakfaſting, Dining and Supping ; 4 $64 
they Breakfaſt at 7 O'Clock, dine at 1, and ſup at ; 
after 9? 


10. What Places are thoſe to which the Sun is Vertical e on © 


the 2d of May? 


11, On what —4 Days in the Vear will the Sun be 


Vertical to Candy, in the Iſle of Ceylon? 
12, What Places are thoſe in the North Frigid Zone to 
which the Sun begins to ſhine conſtantly, without 
ſett ing on the 29th of May? 


13. Oa what Day doth the Sun begin to ſhine conſtantly 


without ſetting, at the n Iſland whoſe Lat. is 
74. North; and how long.? 
14. What Places are thoſe to which the Sun is riſing. 
ſetting. or in the Meridian; alſo thoſe Places which 
are enlightened, and thoſe which are not? on the 
zoth of May at 8 in the Morning? 
will 


at 


to What Part of the Globe the ſame will be vifible? 
16, On the zd of June 1769, in the Afternoon, happened 
a tranhit of Venus over the Sun, the beginning of 
this Tranſit, was at 7 h. 13 m. Middle 10 h. 35 m. 


End 1 h. 55 m. I demand to know where the be- 


ginning. middle and end thereof was Vinble? 
17, In what Lat. is the longeſt Day 20 Hours long? 


18. What Inhabitants of the Earth are thoſe called An- 


toeci, Perioeci and Antipodes, with reſpect to 
London? 


EXAMPLES on the CELESTIAL. GLOBE. 


I, Required the Time of the Sun's riſing, ſetting, alſo, 
the beginning and End of the Crepuſculcim, or 
Twilight, on the 21iſt of June? 

D d 3 3 
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2. What i is the Moon's Diuract Motion in Ecliptic : * 
alſo, at wbat Time doth ſhe riſe, ſet and come to 
the Meridian, on the 2oth of May, 1971? 

3. Required the Latitude of the Moon, and her decti. | 
nation, on the zoth of May, 177 F 

4. At what Time doth the Planet Jupiter riſe, culmi- 
nate and ſet, on the 20th of May 1771; alſo, what is 
Right Aſcenſion, Dec! ination, Amplitude and Azi- 
muth on the above Day? 

g. What is the right Aſcenſion, Declination, Latitude 

and Longitude of Pollux? 

6. What Star is that whoſe right Aſcenſion is 65® 30”. 
and its Declination 192 North, alſo what Time 
doth it rife, come to the Meridian; ſet, and what is 
its Amplitude on the 2oth of July in the Lat. of 

| London ? 

7. On what Days of the Year will the Star ArQurus, 

riſe and ſet Caſmically, at London? 

8, Required the Time when Procyonin and Canis 
Minor will riſe and ſet Acronically at London? 

9. On what Day in the Year will Altayr Culminate, or 

come to the Meridian with the Sun | 

70. At what Time of the Year will the Pleiades or ſeven 
Stars be upon the Meridian at Midnight? 

x7, Wii.t is the Oblique Aſcenſion of Sirius, and what” 

is the Time of itz continuance above the Horiſon of 

London? 

12. What is the Altitude and Azimuth of Rigel, on the 
20th of May, at 10 o Clock at Night, in the Lat. of 
London? 

13. The Altitude of. Cor. Leonis-on the 5 of May at 

London was 20, required the Hour of the Night? 

14. A Perſon being 1 ina certain Place, on the 20th of 
May, at 2 after 3 in the Morning, obſerved the 
Pleiades was then rifing; required” the Latitude of 
the Place of Obſervation? 

15. On the 11th of May, in the Lat. 319. 30“, the two 
Stars Lucida Lyræ and Altyar, will both be on the 
ſame Azimuth; required the Hour of the Night! 

16. On the 44th of May (Lat. as before) the bright Star 
Marked. 1 in — 5 Wo” and that in the H _ of. 
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| mong will both have an equal Altitude, require the 
Nour 7 IT | 
17. A Perſon being aft Sea found by Obſerva'ion that 
| Sirius was then upon the Meridian and Arcturus 
riſing; required the Lat. of the Place of Obſerva- 
oy” tion ? 1 8 TR LO = | 
18. Another Perſon being at a certain Place found by 
Obſervation, Cor. Hydiz and Procyon are both on 
the Azimuth of 789. 45“. South Eaſt, one with 3 of 
Altitude, and the other with 35 required the Lati- | 
tude of the Place of Obſervation ? | 
19. To what Latitude South, muſt I travel, to lofe the | 
Sight of the Star Capilla ? | | 
| 


P 
F 
+4 
$ 
[9 
Ni 
171 
1 
15 
FP 


20. Repreſent the Face of the Heavens on the Globe, 
on the 2oth of May at 10 at Night. 

By an Obſervation made at Jamaica of a Comet, on 
the 41ſt of March 1749, at 5 O'Clock in the Morn- | 
ing, its Altitude was found to be 229. 50“ and 
Azimuth 71 South Eaft, another Obſervation was 
made at London on the 6th of {Jay 1759, at to at 

Night of the ſame Comet, and then its 4Jtitude wass 
found to be 16% and its Azimuth 37? 8 W. It'is re- 

quired to know the Place of the Comet af each Ob- 
fervatica? 3 | | 
22. Require the Time of the above Comets riſing, fouth- | 
ing and ſetting at London, on the ziſt of March | 
1759; alſo its Lat. Long. Declination and Aſcen- 
„ 7 -: „ 
23. Required the apparent Path among the fixed Stars in 
tlie Heavens, of the above Comet, alto its Velocity? 


Note, Theſe Problems are anſwered by Mr. Hill's twelve- 
inch Globes. | 


THE | 
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A LGEB RA is a kind of ſpecious Arithmetic, or an 

_ Arithmetic-in Letters: and is that Science which: 
teaches in a general Manner, the compariſon of abſtract 
Quant.ties; by Means whereof ſuch Queſtions are re» 
foived wioſe Solutions would be ſought in. vain from 
common Arithmetic, 


Here every Quantity, wliether given or required, is 
commonly repretented, by ſome Letter of the Alphabet; 
the known or given Quantities, for diſtinction ſake, being; 
noted by the firſt Letters a, &, c, d, &c. and the un- 
known ones by the lait Letters x, y, x, &c. „ 

There are moreover in Algebra, certain Signs or Notes, 
made uſe of, to ſhew the Relation and Dependence of 
Quantities one upon another, whoſe Signification the 
Learner ought firſt of all to be made aquainted with (ſee: 
the Characters for Abbreviation. next before Page 1. 


N Addition. 1 
9. A DD 5 1 f 1 6: 


In Addition of Algebraic Quantities there are three 
2 as follows 


 ©:ikA- $ B33 
To add Quantities that are alike and have like Signs. 

| M LE 
Add together the co efficients, to their Sum prefix the 
common Sign, and ſubjoin the common Letter or Letters. 
"a & ME EW l 
To 6a—4b G6a+jb—3c ab—6b+4x+109=152z+6; 
Add a—36 104 + -e bab— 6 54 x + 4 y=— 9z z. 


2 


Sum 7a—76 


| ? 


6 — | — — | 
EG | | 
To add Quantities that are alike but have unlike Signs. 
EV MT 
Subtract the leſſer co-efficient from the greater, to the 
Remainder prefix the Sign of the greater and ſubjoin the 
common Letter or Letters. 


| F | . 
To —ba 4b—be —6b—7c—-8 Ga bb 791 10s 
Add +9a i es +46+9c+ 5% —ba+bx—4y+13s 


——— i 


Sum + 3a 8 


— 


A. 


"© I 3 E 1 

To add Quantities that are unlike. 
. | 

set them all down one after WARE, with their Signs. 

and co- efficient prefixed. 


* A NM LES 
To G6a—3b 63—3«xů—᷑łr ga+6b+4c=6 1 
Add 4 T4 3e—4) =4x—=7) +4% G10. 


3 ——. — 
« 
* ; . 


Sum 6a-- 36+ 4x +4 


* 
— — — —_— — — e * 
* ts omen. - A 
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Subtraction of Algebraic Quantities is performed by | 
the following general | 


ki U 1 B 
Change the Signs of the Quantity to be ſubtracted into 


their contrary Signs, and then add it ſo changed to the 


Quantity from which it was to be ſubtracted (by the Rule 
of Addition) the Sum ariſing will be the Remainder. 


2 4. ..o £4. 2. 


From ba—7b+3c 3a 2a=—4x +737 6b—4c+4x. 
Take —3a—6 +bc —3a batgat7 +4 76+ e- 9x. 


— = EDD — — — — 


Rem. 9a 65— 3c 


8:, MULTIPLICATION. 


In Multiplication there is one general Rule for the 


Signs, viz. When the Signs of the Factors are alike, that 


1s, both +, or both —, the Sign of the Product is more, 
but when the Signs of the Factors are unlike, tlie Sig of 
the Product is — | 

This general Rule will reſolve itſelf into three par- 
ticular Caſes, as follows. 


ö J. 


When the Quantities have like Signs, and no efficients, 
ſet or join them together, and prefix the Sign + before 
them will be their Product. 


E X A M P L E 8. 
Mul. 246 —a a+ —a—b— x+;+3 


By 4 . eg a 
. | 5 


CASE 
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If there be co efficients, multiply them, and to their 
Product adjoin the Quantities ſet together as before. 


| E 1 AM F 1 5 
Mul. 62436 —9$x 3a+76 1 2* ＋ 6 


Prod. 1 18ac + 5 


n III. 


When the Quantities have unlike Signs, join them and 
the Product of the co efficient together as betore but 
prefix the Sigu — before them. 


E Xx A M P I. E 8. 


| Mul. 62—75 —64 6a—7c 4x5z5+2 
By 4x „ —67 
Prod. 4ar— 281K“ 


* rs 


When the Mulitplier conſiſts of n Terms, you 


muſt multiply every Part of the Multiplicend by each 


Part of the Multiplier, then add all the Products into 
one Sum, which will be the Product e 


Mul. 24—35 2a—45 > aa+nb+8b 
By 44 ＋ 53 ae a—b 
8aa—12a6 | - f 


10ab—158b Mul. xx—ax ob 4 54nd 
— ——_— By axÞ+a 26—6x+4y=4 


Prod. 8aa—2ab—1 535 — 
Mul. xx+xy+yy 442— . + 14363 
| By  xx—xy-þyy aa—2ab +6bb 


Prod. 


$2, 


| them. 


co eff cients, divide the Number as SeR. 5) and join fo 


Diviſon. 


7 


Diviſion of Algebra Quantities is the direct contrary 
to that of Multiplication, and conſequently performed 
by direct contrary Operations, it admits of four Caſes. 


: ESE. YN 


When the Quantities in the Dividend have like Signs 
to thoſe in the Diviſor, and no co efficient in either, 
oaſt off all the Quantities in the Dividend, that are like 


thoſe in the Diviſor, and ſet doun the other * 


with the Sign + for the Quotient. 


Ss. A Af: P 6 E 8. 
Diviſ-r. Dividend 
a) ab (b, Quot. ) a. enen 
E 


When the Quantities in the Dividend have ee TM 
Signs to thoſe in tue Diviſor, then fet down the Quotient 
Quantities found as before, with the Sign — before 


E X AM F< E 5 SE 
* —a +b, —abb1(—bc) abc + bed + N 


R B+ 0, | 
If the Quantities in the Dividend and the Divifor have 


their Quetient the Quotient Quantities, b 


N XR A MD 
Ba) 24ab(46 7504 24b 2bx)8abx—18bxc( 


Cid. ©, Edt 


When the Quantities in the Diviſor eannot be exattly 
found in the Dividend, then ſet them both down like a 
Vulgar Fraction, as in common Arithmetic, and ex punge 
any Letters that may be found in all the Quantities of 
the Dividend and Diviſor, and divide the co- efficients 
of all the * by any common Meaſure. 1 


Fractions. 1 
E X A M p L * | 


$1470) 54 +4522, ade bet asien 


If the Quantity to be divided is compound, then your 
muſt range its Parts according to the Uimenſions of ſome 
one of its Letters as in the following 


E X A MZ 4k & SS. 
| Shea z3aab N 36. 


aaa aa 
e 4 — 
2 2abb = | 
3 | = 
abb—bbb f 
* | 22 | | 


a HDA , 2ab+ bb a+6b)aa—t6( b 
14910 3x? —4x+5)18x*—45x* + 82x? —67x+40( 
4 — 54 4X - -, - io 

3x +44; 81K 2 56a*(1+x)1(2x-3a)16x*=72a%x* na! 


tz. FRACTIONR 


Algebraic Frattions are of the ſame Nature and require 
the ſame Mau gement as thoſe of Numbers. 

A mixt Quantity is reduced to an improper Fraction” 
by the Rules in (Sect. 38, Caſe 3) . 


1, Reduce "= to an improper F ration. _ 
Thus 44 2. 


2. Reduce a=x+——, to an improper Fraction. 


Ee No + 


P 


— . —ꝓ WTO — — — 
- 


| | — 1 - 5 * | 0 
3. Reduce 835 eo an improper Fraction. 
4 5 


Puy the Rule in (Sect. 38, Cale 4) 


314 Frallions. 


d - 


* Reduce quay ob to an improper Fraclicns 


An improper Fra Non is reduced to a mixt Quantity 


E X AM r IL 8. 


| l 
s. Reduce ul to a mixt Quantity. 
—_ * 
es 
5. Reduſe to a mixt Quantity. 
b 
7. Reduce ny OE. to a mixt Quantity. 
; PA | 


8. Reduce . e toa * 
* 


Fractions of different Denominations are reduced to 
Fractions of equal Value. and to have the ſame Deno- 
ninator by the Rule in Se, 38, Caſe ) 


EE XX AM EP LES 


| £ 4 2 bs 4 ; 

9. Reduce 1 and . to a common Denominator, 

_ a N X d ae . 

Thus JI XXY > N. N. So * become 
cx xc =bce | 5 

acd bd bee 


And Kc de E. D. a 1 3 3 


e 4 N 
'—, to a common Denominators 


1 
10. Reduce 7. 7 


I., 


to 
10« 


Or. 


Me 


I's 


J.. 


Fractions. 31 3 


5 5 Gy 2 ＋ 


d edi:ce — and = - into one Denomination. 
a +6 — 


P:3tional = ate reduced into their loweſt 
1e73::5 by the Rule in Sect. 38, Cale 1. 
) „„ 


a? C mans 7 224 
Caf 4 2 


Thus cd) 2 mn d{an, the F raGion required. 
a atd 7 


— — 


O Q. -- 


4 3 
Ez my Ty” to its loweſt Terms. 


12. Reduce to its 1.weſt Herms. 


13. Reduce 2 


F aT 154 ; aa—bb Terms. 


The Rules for Addition, gubteadiion, Multiplicatiog 
and Diviſion of Algebraic Fractions are the ſame as for 


Numerical Fractions, ſee Set. 39, 40, 41 and 42) 


EXAMPLES in ADDITION. 


* | 
r. Add — 7 ˖0 4 firſt reduce them toa common denominator 


ad be ad+bc 


and me will become — TRE” 7 7 the Sum required. 


2. add T MEATS into one Sum, 


3 ws I 4241 —4 


3. Add ——— "=> r together. 
2 | 
4. Add 2 and ah topethen 


E e 2 c 8 


254 Ws at 4 to their loweſt 


| 
| 
N 
/ f 
[ 
F 
1 


316 Fracions. 
N e 2a+c 
7 5 


E X A M pP L E Ss in SUBTRACTION. 


| i bo 4 
I. From — take Thus reduced 7 = E 
1 2 
2. From = take =, 3. From — take 
2 3 | 
OY: 23 Þ nn | 255 ak a+. 
4. From take —. $5. From 7 take = yay 


EXAMPLES in MULTIPLICATION, 
_ ce 
| 13 by ” & Thus 5 X = => the Produtt. 


-— | | 4 
— by = FE Mul. Ft by ny | 


Mul. 


3a—26 49425 
Ps MAL — 4 by —— 7 


8. Mul. 21 525 by 36 ＋ 40e. 


EXAMPLES in DIVISION. 


| 0 c 8 En 
3 Divide by 5 Os Thus 2 
aca - bd 4 = SS 
2. Divade = by > % Divide =< by - 


— 5 
As 


Surds, 317 


Wn, | b | | | 
4. Divide a+— by 44 5M 5. Divide = by = 
| C : # . C 7 


„ 4: 4... 


_ Snrds are ſuch Numbers as cannot be exactly expreſſed 
in Figures, and are Called irrational Numbers. 3 


ADDITION and SUBTRACTION. N 


1. When the Surd Quantities are Homogeneal, viz. 
_— alike, add or ſubtract the rational Part if they are 
joined to any, and to their Sums or difference adjoin 


the irrational or Surd. "OY 
EXAMPLES in ADDITION. 


— 


To 64/ bx 24/ ab 7a * Ter S aa—ce 
3 6 
Add3v 4 ab 979 ax 44 . Bbc 2— vV aa—cc 


ä 7" On 


—_— -- 4% 22 11 
2 
- 


Sum 13 bx 


EXAMPLES in SUBTRACTION. 
From 17y/ bx way be bby a e bpa 


2 
— — — — — — 2 — mr 
-_ 
© 


Diff. 7 . 


as — — — 


S ——_— 
OR — —— 2 


2. If the Surd be Heterogeneal, add or ſubtract accord 
ing to the Signs. S TEE 


EXAMPLES in ADDITION. 
To aß Giya a- 6xV aa——ba 
Add Va 2 ae ace av x 


Sum SITS e 


318 | Surds. 
"EXAMPLES in SUBTRACTION. 


From bz | Gb 4 ce + de 4 be 
Take 4 az E—2c ab +86 ba 
Rem. Rax | | | 


ir LIC . 
2. When the Quantities are pure Surd of the ſame Kind, 
multiply them together, and to the Product prefix 
their radical Sign. | | 
in 
Mul. "OY V bede VX TKR 


By FVATY ac xx Xx 
_—  . Sf 


— 2 rr 


— — — „ ” — 


2. If rational Quantities be joined to the Surds, then 
multiply the Rational into the Rational, and the 
Surd into the Surd, and join the Product together. 

* A u A 


Mul. I Gly Fae 15 V a 


By | 4bV 4 3a ca Vx 
p 4 I 


1. When the Quantities are pure Surds of the ſame 
Kind, and can be divided oft, (viz, without leaving 
a Remainder} divide them, and to their Quotient 
prefix their zadical Sign. om. 
E X- 


 Tnvolution, 319 
_ 77 5 
Divide 4 ab V bexx x — rasa 


By V3. Y cx A 


9 


—— — 


Quotient 4 


2. If Surd Quantities of the ſame kind, are joined to 
rational Quantities, then divide the Rationzl by 
the Rational, if it can be, and to their Quotient 

join the Quotient of the Surd divided by the Surd, 
with its firſt Radical Sign. Fn 


x X A 4. — 6 


Divide 4xy / x2 14zya V ynxx-j-ax% Gab ) toacxy 
By 2* V 8 


— 


—— — 
— 


Quot. 2yVan 


33 — r ..... 


— 


Note, Different Powers or R-ots of the ſame Quantity 
are divided, by ſubtracting the expoient of the 
Diviſor from that of the Dividend, and place the 
Remainder as an Expoient to the Quantity given. 


Thus *“ divided by x*. gives &=: And a+ x}? divided 
by ag“ gives aTæ]ls likewiſe x} divided by a 
gives x3» &c. 8 | 


86. 1 N VOL UT Io NN: 


Involution is the raiſing of any given Quantity to any 
propoſed Power. . | 

I. If the Quantity propoſed to be involved has no Index, 
that is, if it be not itſclf a Power or a Surd, the 
Power thereof will be repreſented . by the ſame 
Quantity under the given Index or Expoient. 


| Thus, the Cube or third Power of x, is expreſſed x7, 
And the ſixth Power a] x, by a- js, &c. 
2; 


— 


520 Tnvolnticn, 


2. But if the Quantity propoſed be itſelf a Power or 
Surd, it wiil be invo'ved by multip'ying its Ex- 
poients by the Expcient of the Propoſed Power. 

Thus. the fifth Power of x* is x*®?, the fourth Power of 


a is a- F and the third Power of 4 — KIZ 


eee e I, 
is -i · 

3 A Quantity compoſed of ſeveral Factors, multiplied 
together is involved by 1ailing each Factor to the 
Power propoſed. | | 

Thus, the Square or ſecond Power of ax is a, the Cube 
or third Power of 2ax is 8a%*x3; the fourth Power of 


4Xaa—xX Xaci-b-imc is 16 -= a [*X 244“, 


and the Square of the radical Quantity a1 Xa-+-x is 


a X 4 1 115. | 


4. A Fraction is involved, by raiſing both the Numerae 
for and the Denominator to the Power propoſed. 
aaa, 


ES 5 
Thus, the Cube or third Power of J is zz and the 


1 232 2 REES. . | 
fourth Power of = is — 3 likewife the ſixth 


3 > aa—a) 
r 
a- [I a—x * 5 


5. Quantities compounded of ſeveral Terms, are in- 
volved by a continual Multiplicaticn of all their 
9 Parts. ; | | | : | | Fa | 
Thus 4-5 involved to the Square or ſecond Power is 
a+-b multiplied a 
a+-b by 
; da- 
ab- b 
| aa-i-zab--b Square or Second Power. 


kn. _ I” — — yy S 


> EET... | E X- 


- AJuvolution, 
N A 


1. Involve or raiſe x to the fourth Powers 
2. Raiſe ax -g to the fifth Power. 
3 Involve 3x*z? to the third Power, , 


4. Involve ie the ſixth Power. 
20 | 


Benomial Root. 


6. Involve or raiſe x—z the ſixth Power, this is called | 


a Reſidual Root. 

There is a Rule or Theorem, given by Sir Iſaac News 
ton, whereby any Power of a Benomial or x—y, may be 
expreſſed in Simple Terms, without the trouble of thoſe 
tedious Multipheations which are required otherwiſe, 


- 


"Sa gs; 


Theozz MN xs Xx, 


Note, is the Expoient of the Power, that is, m=7, in 


the ſeventh Power, 6, in the ſixth Power, &c. . 


So that if x—y is to be raifed to any Power m, the Terms 


— — 227 — 21 14 25 | - 
qm Mm] „2 m7 me pare one 2s 


I, u, MX——_, MX nuns MX — X — 
LE 3 * 2 3 4” 
Mm „2. „— . 4 1—1. —2 2 


1 — Xx — X Xx — ,, Xx — X — X — X : 
2 9 4 


8 2 3 
2-4 .- . -6. 6. | 


So by this Theorem any Quantity conſiſting of two 


Terms, is raiſed to any Power u, with great eaſe and 
perſpecuity, and will be of great Service to the young 
Algebraiſt, if properly demonſtrated to him by his Tutor. 


87. 


Involve or raiſe x-i-y the ſixtli Power this 15 called 4 


322 EE EN) Evolution. 


0 „ U 304; 6 


Evolution or tlie Extraction of Roots, being directly 
the contrary to Involution, or raifing of Powers, is per- 
formed by converſe Operations, viz. by the Diviſion of 
Indices, as Involution was by their Multiplication. 


Thus, The ſquare Root of x*, is x* the Cube Root a6 
is x* likewiſe the Biquadratic Root of A will be 
— ; and the Cube Root of * 33? w.ll be . 
Moreover the Square Root of xx—yy|4 will be &ð4ð 7 + 
its Cube Root -le, and its Biquadratic Root xx - 
and fo of others. | : | 


Evolution of Compound Quantities is performed by 
the following : . | 


Firſt, place the ſeveral Terms, whereof the given Quan- 
tity is compoſed, in order, according to the Dimenſions 
of ſome Letter therein, as ſhall be judged moſt commo- 
dious ; then let the Root of the firſt Term be found, and 
Placed in tbe Qu-tient, which Term being ſubtracted, 
let the firſt Term of the Remainder be brought down, and 
divided by twice the firſt Term of the Quotient, or by 
three Times its Square, or four Times its Cube, &c. ac- 
cording as the Root to be extracted is a Square, Cubic, 
or Biquadratic one, &c. and let the Quantity thence 
ariſing be alfo wrote down upon the Quctient; and the 
whole be raiſed to ſecond, third or fourth, &c. Power, 
according to the aforcſaid Caſes, reſpectively, and ſub- 
tracted from the given Quantity, and if any Thing re- 
mains let the Operation be repeated, by always dividing 
the firſt Term of the Remainder by the ſame Diviſor, 
found as above, | 


EX AMPLE © 
1. It is required to extract the Square Root of x*-j2x 


Thus 


4 
9 


Involution. 323 


This * 2 - 2 1-5 ( the Root required. 


25 ( 
& 2x - Second Power of xd Js 
4 * * 


Or thus. by Sect. 53. 
K K- I UETY Root as before. 
* 
- I y) 2 +y* 
2K r. 
— * 


2. It is required to extract the Square Root of x? —2xp 
3. It 15 required to extract the Square Root of * — 
2K — 2 „-- 54 ? 
4. Extradt the Cube Root of æ ple 1 26 5 853 f 
5. Extract tbe Biquadratic Root of 16 — 96 
216 2169 ＋-8 f 


88. INVOLUTION of SURD QUANTITIES. 


4. | When the Surds are not joined to ratical Quantities. 
they are involved to the fame Height as their Index 


denotes, by taking away their radical Sign. 
Thus Vx will oe x, and V xx-i-yy will be æ , Ke. 


2. When Surds are joined to rational Quantities involve 
the rational Quantities to the ſame height as the 
Index of the Serd denotes; then multiply the involy- 
ed Quantities into the Surd Quanti ies, after the 
radical Sign is taken away as before. 


Thus, xVyy, will be &, end 4r * will become 


16 * - 16, likewiſe 2* : Vu „ will become 
355 Td , "Ro 


324 * Involntiox. 


nr UAT ION 


An Equation is, when two equal Quantities, differently 
expretjed, are compared together, by Means of the Sign 
= placed betu een them. | 


. REDUCTION of SINGLE EQUATIONS. 


. | 

1. Any Term of an Equation, may be tranſpoſed to the 
contrary Side, if its Sign be changed. 

Thus x-+-12=20, then will x=50—12=8.. 

2. If there is any Quantity by which all the Terms of 
an Equation are multiplied, let them all be divided 
by that Quantity, but, if all of them be divided by 
any Quantity, let the common Diviſor be caſt away. 


* a 
Thus, ax=ab then will x=6, alſo if 7 , x=a, by 
the latter Part of the Rule. 4, 


3. If there are irreducible Fractions, let the whole 
Equation be multiplied by the Product of all theic 
Denominators, or, which is the ſame, let the Nu- 
merator of every Term in the Equation be multi- 
plied by all the Denominators except its own, fup- 
poſing ſuch Terms (if any there be) that ftand with - 
out a Denominator, to have an Unit ſubſcribed. 


Thus x+- 4 +== 11, reducgd is6x-5-3x-4-2x 56,07 n= 


11 per Rule 5. Again se. this reduced will 


become 10x4-180=12x-j-99, then per Rule 1, K ũ!. 


45. b 

4. If in your Equation. there is an irreducible Surd, 
wherein the unknown Quantity enters, let all the 
other Terms be tranſpoſed to the contrary Side (by 
Rule 1,) and then if both Sides be involved to the 
Power dencminated by the Surd, an equation =_ 

5 | alle 


— Bic Darts Ah Ar ra Per eb on r ETON 


"Eination, = E 


aàrlſe free from radical Quantities, unless, there hap- 
pen to be more Surds than one, in WRIT caſe the 
Operation is to be repeated. 


Thus Vx+4=12, by tranſpofition becomes Va 12—4 
D; which, by ſquaring both ſides, gives x=64. 


'So likewiſe v aaÞ+xx—c=b, becomes V aa+xx=b+o, 
ſquared gives aa—xx=bb%+ 2c<+ ce, then per Rule x 


x*=a* + b*+ cf? and x=v a* +6* +6* Tce . 


x. Having, by the preceding Rules (if there is octa- 
ſion) cleared your Equation of Fractional and radi- 
cal Quantities, and fo ordered it, by tranſpoſiti- n, 
that all the Terms, wherein the unknown Quantities | 
are found, may ffand on the ſame Side thereof, let 
the whole be divided by the Co-efficients, or the 
Sum of the Co-efficients of the higheſt Power of the 
laid unknown Quantity. 


Thus, it 6x=24, then will * Frys - En if 4 48 


2x, then will 6x=48, per Rule T; And th EIS. 


6 
E X A M F L E 8. 


For tlte Jearner's Fxercife, in the aforegoing Rules {et 
down promi ſcuouſiy. 
1. If 2038 Gyr, what is the Value of xt 
Anſ. 12. 
. When sib ze f 12, what is x? Anſ. T4: 


— 


3: If * r, what is x equal to? Anf, 55 | ? 


1. If 5 —8, what is x? Anl. 120. 


| — 5 t $1055: 06 
J. When . ns 4, Anſ. 10. to 


— Vat ee — ̃ -1-i ¶ et Yen —— 4 —ꝛ— a 2 —— 


326 5 Equation. 


6. If 56—E=48—S, what is the Value of x? Auf. 64. 


7. Required the Value of x, when 36===8, Anſ. 63, 


3 176-4 : 
8. When T —.— : 2. quere x. Anſ. 24. 


9. If 2 5 what is the Value of x? Anſ. 6, 


10. If === what is x equal to? Anſ. 8. 


= 
KX — 12 Xx—4 


11. If * 1 to? Anſ. 6. 


12. When gl 12, what is the Value of a? An. 8. 


13. Suppoſe 3 quere * Auſ. 13. 
| 4 | 
ax? +ac? reg 
14. —_— 3 quere x. Anſ. Fr na 
8 If *. 12=17, what 2 x? An, 45+ 
3 
16, What is the Value of x, when V 12+x=+ V x 


Anf. 4» | 
Y. If Var rent what is x? Anf. WS 


18. Suppoſe 615*— We quere *. Anf. 9. 
28 Suppoſe ond 4 5. Ks, what! is x * to? 


34 
Auſ. 23. 
a? 


— «44 é ? ec a9 — >. - 
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20. Suppoſe x=V A Pats, what will x be 


be equal to? Anf. — 
L 4a 


Of the EXTERMINATION of UNKNOWN QUANTITIES, 
or, the REDUCTION of two or more EQUATIONS 
to a ſingle one. 


„ 
1. Obſerve which of all your unknown Quantities is the 
leaſt involved, and let the Value of that Quantity 
be found in each Equation (by the Rules already 
iven) looking upon all the reſt as known, let the 
Values thus found be put equal to each other (for 
they are equal, becauſe they all expreſs the ſame 


I thing; whence new Equations will arife, out of 
which that Quantity will be totally excluded, with - 
which, new Equations the operations may be re- in 
N peated, and the unknown Quantities exterminated, 1 U 


one by one, till at lat you come to an Equation 

cContaining only one unknown Quantity. | 
4 Thus, Let the given Equations be x-}-y=12, and gx+ 8 
| —= 50 "= ²˙ 10 08 IE 1 


Now by tranſpoſing y and Y, we gel x=12=y and gx=50 


—3y, from the laſt of which Equation * 


Now by equating thefe two Values of x, we have 12—- 7 


| — and therefore 60— 5-2), from which, 


„is given =10=5, and x=12—y=12—{=7, 
2 

2. Or, let the value of the unknown Quantity, which 
you would firſt Exterminate, be found in that Equa- 

tion wherein it is the leaſt involved, conſidering all 

the other Quantities as known; and let this Value 

, and its Powers, ain for that Quantity and 
5 | F f 2 A1 


* 


--  _ Equations. 
its refveBive Powers in the other Equation, and with 
the new Equations thus arifing repeat the Operation, 


till you have only one unknown Quantity and one 
Þ quation. 


Ibus, x being by the firſt Equation (in the laſt e 
=1:=y, then by ſubſtituting this Value of x, in the 
ſecond, that is 60 - g, muſt be wrote in the Room 
of its equal 5x3 whence will be had, 6— 57 = 


50; and from Homes rg, 48 before. 
2 


3 Or laffly, let the given Equations be multiplied or 
divided by ſuch Numbers or Quantities, whether: 
known cr. unknown, that the Term which involves 
che hig eſt Power of the unknown Quantity to be 
exterminated, may be the ſame in each Equation, 
and then, by adding, or ſubtracting the Fquations,. 
as occafion ſhall require, that Term fhall- vaniſh, 
and a new. Equation emerge, wherein the. Number 
of Dimenſions, (if not the Number of unknown 
Quantities (will be dimigiſhed. 


7 multiplying the firſt Equation by 5, we 


thall bave ex + FIG 
from whence ſubtracting the 24 Equation, viz. gx +3y=50 
there remains 2y=10 


whence y g g. and x by the firſt or ſecond Equation will: 
| be 7, ſtill the ſame as before, 


The firſt of theſe three ways is the moſt commonly uſed, „ 
But the laſt of them is, for the general part, the moſt eaby. 
and-expeditious in Practice. <4 


K A ME balk. 
„ F5x+89=106 J quere the Value of x and y. 
a 4x—5y= 5 \ Anf. x=10, and y=7, 1 


| | x zy go quere x and y. 
1 10x+, n | Ine: 45 and 25. 
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„ 


on ln Isen sl 


* n 
© 
<q 
S 
— 


1 
+= 5 = 62 1 
cm uere x, y and æ. 
+5 5 47 d 24, 60 * 120. 
118 


1 quere x and . 
Anſ. 24 and 45* 


_ 


UI 
Wy 
2 
+ 


- 2. 


1 3 * e 


ws rn 9 what is the Vae | 

: lue of x and y: 

+E—8=2 =Z + 27 | Anſ-60 and 40. 
4 


\ 5 
3 

6. Given 1 5 
5 = 6 


to find x, y and x. 
Anſ. 45, 35 and 25.5 


5 (T IOO = FE Fwhat is x, y and 2 equal 
7. Suppoſe yg y+100=2x+2z ſeparately. 
CzF100= * An. 9rr-45r and 63 Pr⸗ 


8, Let there be given Ens, + ex=6y=120, to ex. 
terminate . Anf. „* Fy=17r0, | 


* 1 1 JP] 
9. Let f == quere x and y. Anf. ORs and * 


n 4 
| J x+2x+3z=20 (quere x, y and z. 
20. Pet FI 2 e Ank 6, 4 and 2. 


QUADRATIC EQUA TIONS 


A quadratic Fquation,. is when it involves one un- 
known Quantity, and at tlie ſame Time the Square of that 
Quantity, and the Product of it multiplied. by ſome: 


-- known Ty F fs | Of 


839 Equation. 
Of theſe Equations there are three forms 
3 i ö xx+6x+12=52 the firft form. 
VIZ. 


-» 


2xx—6xþ12=20 ſecond. 
* - 8 third. 


all of which may be reſolved by the following r 


= I Jo. KM 

1. Tranſpoſe a'l the Terms that involve the unknown 

Quantity to one Side, and the known Terms to the. 
other Side of the Equation« oy 

2. If the Square of the unknown Quantity is multiplied 
by any Co- efficient, that the Co- efficient of the Square 

of the unknown Quantity may be unit. 

Js Add to both Sides the Square of half the Co efficient 
refixed to the unkneun Quantity itſelf, and the 
Side of the Equation that involves the unknown 
Quantity will then be a complete Square 

4. Extract the Square Root from both Sides of the 
Equation, which you will find on one Side always 
to be the unknown Quantity with half the aforeſaid 
co: efficient ſubjoined to it, ſo. that by tranſpoſing 
this half you may obtain the Value of the unknown 

Quantity expreſſed in the known Term. 


Thus, by Rule i, the three aforeſaid Equations will be · 
cConie as follows, | 7 7 
| firſt x*Þ6x=$2—12=40 ; 
ſecond 2x*—6x=20—12=3d 
and third x*—6x=—8,' ' 


And by Rule 2, the ſecond Equation will become 


6x 8 5 
4*.— — » conſequently X hn 3x 24. 


nen by Rule 3, theſe three Equations will become 23 
follows, viz. | | 33 EE 
frirſt 2 ax2*?-+6:+9=40+9=49. 
ſecond x*—3x + 2,25 4 T2. 2526.25 
And third x*—6x+9=g-3=1 | 


Allo 


9 


19 1 Ty 


F 


'S 


Thus, fuppoſe the ſecond Equation was: required to be 


Alb, by Rule 4, they will become as follows, 

AK. _X+; e E 
| ſecond æ&—1 5 b. 2 5 5 

and third & — 3 1 = 

Then by the Rules of Reduction, 

* 7— 34 

x Y 2.5 T- 5 24 ſo. * 

* 2 17. 41 J. 3 


All Quadratic Equations may be ſolved by the following 
general Theorem. 


reſolved. 


firſt let A= 2, Bg, and =8.. 
Then will it ſtand Ax - BX C. 


Per Rule 2. x BC. „ 
| 3 41 


3 * 


. . "Ia 3 C : | * | 5 
Fractions — and — when thrown into one give . 


aa, 2 
: 430 6 3 
2M — Wen ern by a, Be, hal tdgrov- 
PA. 4. 354 arc © 
fore xx—— Re REN mall ee 61% 
Now let 3 Pres , then the Equation will ſtand thus, 
be, bb Wo, 
Xx 2 Or then per Rule 4, 4— 5 = 
1 „ PE. 
therefore PPP. 2c” that IWR x = or NOT — 
J ͤ Crt gy 7) 234 264 
E X. 


2 — ——7§‚F76tmme..7˙ mn ͤ ;ẽ¹ ] — — = 


Equations. : 331: 


Alſu, per Rule 3, xx—— n+ vat the ge; 1 


Pooblems. - 
IS X 24 WE 5K 392 


x. Suppoſe XX.—4xX=J2, what is the Value of x. Anf. 8. 
2. Suppoſe er 200, quere x. A, 3, 138594. 
3. Suppoſe 4x*+ O 16. What is æ, equal to? Anf. 


35˙ | 
PROBLEM S. 


1. What two Numbers are thoſe whoſe Difference is 20, 
and whofe Sum when added together is 70? Anſ. 45 
and 25. 
2, What two Numbers are thoſe whoſe Difference is 14, 
and the Quotient of the greater divided by the 
lefſer is 3? Anſ. 14 and 7. | 
3. What Number is that whoſe third Part added to its 
fourth Part the Sum will be 21? Anf. 36. 
What Number is that whoſe third Part Exceeds its 
fourth by 4? Anf. 48. | 
z. What Number is has whoſe third Part leſs 4, is equal 
co its fourth leſs 25? Anſ. 45. 
- $6, What Numbers are tboſe, whoſe difference i is 8, and 
the difference of their Squares is 298? Anf. 17 and 


What two Numbers are thofe whoſe Sum is 60, and 
and the greater to the leſſer as 9 is to 3 ? Anſ. 45 
and 15. 

- B. Find two Numbers, the Product whereof is 108, and 
the Triple of the n divided by the leſſer is 47 
Anſ. 12 and 9. 

9. Find two Numbers to whoſe Sum, if you add 8, the 
whole ſhall be doub'e the greater, and if you ſubtiact 
4.5 from their difference, the remainder will be half 

the leaſt. Anſ. 15 and 7. 
ro. Find three Numbers, ſe that the firſt and half the re- 
mainder, the ſecond and one third of the Remainder, 
and the third and one fourth the ee may 
- always make 34. Anf. 0. 22 and 26. 
11. Divide ioo twice in two Parts fo that the major Part 


of the firſt Diviſion may be three Times the m s 
a art 
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Part of the ſecond Diviſion, and the major Part of 
the ſecond may be double the minor Part of the firſts * 
Anſ. 40, 60, and 20, 80. 

12. Three Perſons A. B and C, make a joint Contribu- 
tion, Mh'ch in the whole amounts to 761. of this A. 
contributes a certain Sum unknown; B. as much as 
A. and iool. more; and C. as much as both A. and 
B. together; I demand their ſeveral Contributions ? 
Anſ. A. 141. B. 24l. and C. 381. 

33. There are 480 Men to be placed in an oblong, whoſe 
length and breadth together make 52: How many. 

in each Side? Anf. 40 and 12. 

14. Sold a. Quantity of Tobacco for 198. part of which; 
at 15, per Ib. and the reſt at 1; d. now the firſt part 
was to the latter, as 4 to 3: how much was ſeld of 
each? Anſ. glb. and 3 

15. After paying away à and 3 of N Money, I found 66 

_- Guineas left in my. Bag: whatwas in it at firſt? Anf. 
120 Guineas. 

16. What two Numbers are thoſe, Hoſe Sum multiplies 

buy the greater produces 77; and. whoſe difference. 

_ multiplied by the leſſer gives 127 Anf. 7 and 4. 
17. The continual Product of four Numbers in Arithme- 
1 tical Progreſſion is 945; and the common difference. 
2: What are thoſe Numbers? Anf. 3.5.7 and 9, 
18; Three Numbers in ' geometrical. . f are re- 
gquired, ſo that the difference of the firſt and ſecond: 
may be 6, and of the ſecond and third 157 Anf. 4. 

10 and 25. 

19. To find a Number from the Cube of which if vou 

ſubtract 19, and multiply the Remainder by hat: 

Cube, the Product ſhall be 2167 Anf. 3 or—2. | 

20. All the different ways poſſible in which a Gentleman: 

can place his Servants, combining them by 1, 2, 3. 

Sc. at a time 960799: what Number of Servants. 
does he keep? Anſ. 7 

21, A General diſpoſing 0 his Army into a square 

HhHattle finds he has 284 Soldiers over and above, but 

encreaſing each Side with one Man, he wanted 25 to 

f up the Square: Quere. the Number of 2 

Anl. 0 | | 


6. 
- 


234 Problems. 


22. O'd John, who had in Credit liv'd, 
Tho' now reduc'd, a Sum receiv'd; 
This lucky Hit's no ſooner found, 5 
Than clam'rous Duns came ſwarming round; 
To th' Landl rd Baker - many mere, 
ohn paid in all, pounds ninety four. 
lalf a hat remain'd—a Friend he lent.— 
On joan and Self, one fifth he ſpent, 

And when of all theſe Sums bereft, 

One tenth o'th* Sum received had left. 
No ſhew your Skill, ye learned youth, | 
And by your Work the Sum produce. Anſ. 1411. 

23, In a Rectangle AB CD is given the Difference be- 
tween the length A B, and the Diagonal B D that 
is, D E=z, likewiſe the Difference between the 

Breadth A D the Liagonal B D, that is F E=9, re- 
quired the Sides of the Rectangle A B, A D? Anf. 

A B=15, A D=s. | | 
24. In a Triangle A B C, the ſeveral Sides are given, 
viz. A B=13, AC 14, B C==15;, and the Per- 
rendicular A D being drawn; required the Seg- 
ments of the Baſes B D, D C. Auf. B D=6. 6. and 

„ ES 

25. Suppoſe the Plate of a looking Glaſs is 18 Inches by 

12, and is to be framed with a Frame of equal width. 
and whoſe Area is to be equal to that of the Glaſs, 

the width of the Frame is required? Anf. 3.5, 

For more Examples ſee Set. 33 and 3 4. 


A few diverting QUESTIONS. 


a: A Cheſhire Gheef2 when in one Scale weighed 761b. 
but on being changed into the other Scale it weighed 
only 561b. quere the true Weight? Anſ 65, 196gIÞ- 

2. A Stone weighing 40lb. is by accident b oken into 
four Pieces, by which may be weighed any Number 
of Pounds from 11b. 40. Quere the Weight of each 
Piece? Anf. 1, 3, 9, and 27Ilb. _ ns 

3. A certain Company being at a Publick Houſe, their | 

Reckoning came to 6s, 4d. the Number of FROG = 

| Olm: 


5 
— 
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Company were equal to the Farthings each ſpent, 
Quere, the Number in Company and what each 
ſpent. Anſ. 17 in company. pl 

4. Pack of Cards being laid into any Number of 
Heaps, ſo that the Spots ou the Bottom Card of each 
heap, added to the Number of Cards laid thereon, 
may make 12, by giving the Number of Heaps, aud 
of the Cards leſt out to tind the Number of Spots on 
all the bottom Caras. 

Suppoſe a Pack of Cards be dealt into 7 Heaps, and 
then there is 12 Cards left out. Quere the Number 

of Spots on all the bottom Cards? Anf. r. 

5. What Dimenſions mutt I give to a joiner to make a 

Cubical Box that will hold 2000 Oranges of 22 
Inches diameter each; fuppofing the Oranges globu- 
lar, keeping that form, and laid in Rows exactly at 
the Top of each other? Anf. 31, 498 Inches inſide. 

6. A Mafter Joiner gives to one of his Men, a Plank that 
is 10 Feet by 2, with orders to make it of a Square 
Table, equal in Area to the ſaid Plank, but not to 

exceed ſix Segments; the poor Man being ignorant 

of Lines (and not willing his Matter ſhould know it) 

would be greatly obliged to any who will draw the 

Plan how the ſaid Plank mnft be cut and applied 
together. | | SI 

7. A Perſon being aſked what Hour of the Day it was, 
anſwered, it is between 5 and 6, and both the 
Minute Hand and Heur Hand are together: required 
the Hour of the Day? Anf. 27 Minutes after 5. 

3. A Lady has a dreſſing Table each Side of which is 27 

Inches, but ſhe is deſirous to know how each Side 

of the ſame may =36 inches, by having 4 Foot of 
Plank ſuperficial Meaſure joined te the ſame. Tie 

Plan in what Manner the Plank muſt be cut, and 

applied to the Table is required. 


1 


9. A Gentleman purchaſes a Piece of Land 

in ferm of a Parallelogram, and incloſes 

one fourth Part (as per Figure) to build — 

a Houſe and other Conveniences upon; 

now he deſires the remainder of this [I 
Land may be divided into four Parts 
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equal and ſimilar to each other to be appröptiated 
to ſuch uſes as he ſhall hereatter think proper; the 
Plan is deſired. | | 


A Genealogical Praradox. 


Suppoſe two Women, and each a Son, were walking to. 


gether, and were met by another Perſon, who aſked 
the Boys in what Relation they ſtood to each other, 
replied, we are Sens and Grandſons by the Father; 
Brothers and firſt Couſins by the Mothers who alt 
are Aunts to each of us. This combination oi kin. 
gred once happened, but in- what Manner, 


MN 


